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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving force control unit of the vehicles equipped with the internal combustion engine 
which drives one [ at least ] driving wheel of a ring before and after characterizing by providing the 
following, and the generator driven with the power of the internal combustion engine. A driving wheel 
slip presumption means to presume whether the above-mentioned driving wheel is carrying out the 
acceleration slip. Generator control means which operate when it is presumed that the driving wheel 
is carrying out the acceleration slip with the above-mentioned driving wheel slip presumption means, 
and control the torque of the above-mentioned generator to the power generation load torque 
according to the amount of acceleration slips of the above-mentioned driving wheel. 
[Claim 2] The above-mentioned driving wheel slip presumption means is the driving force control 
unit of the vehicles indicated to the claim 1 characterized by presuming the existence of an 
acceleration slip from the speed difference of an order ring. 

[Claim 3] The above-mentioned driving wheel slip presumption means is the driving force control 
unit of the vehicles indicated to the claim 1 characterized by presuming the existence of an 
acceleration slip from the difference of the driving torque transmitted to a driving wheel from an 
internal combustion engine, and the road surface reaction force marginal torque of the driving wheel 
concerned. 

[Claim 4] The driving force control unit of the vehicles indicated to either the claim 1 - the claim 3 
characterized by providing the following. The above-mentioned generator control means are power 
generation load torque adjustment meanses to adjust the power generation load torque of the 
above-mentioned generator. A surplus torque operation means to search for the surplus torque 
beyond the road surface reaction force marginal torque of the driving wheel concerned of the torque 
transmitted to a driving wheel from an internal combustion engine. Power generation load torque 
control means which control the power generation load torque of the above-mentioned generator to 
the torque value based on the surplus torque which the above-mentioned surplus torque operation 
means calculated through the above-mentioned power generation load torque adjustment means. 
[Claim 5] The above-mentioned surplus torque operation means is the driving force control unit of 
the vehicles indicated to the claim 4 characterized by searching for surplus torque based on the 
amount of acceleration slips of the above-mentioned driving wheel, and the amount of load torque of 
the present generator. 

[Claim 6] The above-mentioned surplus torque operation means is the driving force control unit of 
the vehicles indicated to the claim 4 characterized by searching for surplus torque based on 
deflection with the driving torque transmitted to a driving wheel from the road surface reaction 
force marginal torque which was equipped with a driving wheel marginal torque operation means to 
calculate the road surface reaction force marginal torque of a driving wheel, and the driving wheel 
marginal torque operation means concerned calculated, and an internal combustion engine. 
[Claim 7] A marginal torque calculation means by which the above-mentioned driving wheel marginal 
torque operation means computes the road surface reaction force marginal torque of a driving 
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wheel. The renewal means of marginal torque maximum which this marginal torque calculation means 
computes, compares present road surface reaction force marginal torque and the present maximum 
community torque value, and makes the larger one the maximum community torque value. The 
marginal torque resetting means which will operate if it judges with the state where the driving force 
of ******** should be increased, and reconfigure the above-mentioned maximum community torque 
to a predetermined value, Driving force control means of the vehicles indicated to the claim 6 
characterized by making ****** and the above-mentioned maximum community torque value into 
the road surface reaction force marginal torque which the driving wheel marginal torque operation 
means calculated. 

[Claim 8] The above-mentioned marginal torque resetting means are the driving force control units 
of the vehicles indicated to the claim 7 characterized by judging with the state where the driving 
force of ******** should be increased when front rear wheel **** is beyond a predetermined value. 

[Claim 9] It is the driving force control unit of the vehicles indicated to the claim 7 or claim 8 
characterized by judging with the state where the driving force of ******** should be increased if it 
has a wheel grip marginal presumption means to presume the wheel grip limitation in a driving wheel 
and the above-mentioned marginal torque resetting means judge with a wheel grip limitation or its 
near based on the estimate of the above-mentioned wheel grip marginal presumption means. 
[Claim 10] It is the driving force control unit of the vehicles indicated to either the claim 7 
characterized by judging with the state where the driving force of ******** should be increased if it 
has a bad road presumption means to presume whether it is a bad road run and the above- 
mentioned marginal torque resetting means judge with under a bad road run based on the estimate 
of the above-mentioned bad road presumption means - the claim 9. 

[Claim 11] It is the driving force control unit of the vehicles indicated to either the claim 7 
characterized by judging with the state where the driving force of ******** should be increased if it 
has a climb way presumption means to presume whether it is under [ climb way run ] ****** and 
the above-mentioned marginal torque resetting means judge a climb way based on the estimate of 
the above-mentioned climb way presumption means to be under a run - the claim 10. 
[Claim 12] It is the driving force control unit of the vehicles which were equipped with a running- 
resistance detection means to detect the running resistance to vehicles, and were indicated to 
either the claim 7 characterized by the above-mentioned marginal torque resetting means judging 
with the state where the driving force of ******** should be increased based on the detection 
value of the above-mentioned running-resistance detection means when running resistance is 
beyond a predetermined value - the claim 11. 

[Claim 13] The above-mentioned marginal torque resetting means are the driving force control 
means of the vehicles indicated to either the claim 7 characterized by reconfiguring the above- 
mentioned maximum community torque value to a predetermined value only when the above- 
mentioned present road surface reaction force marginal torque is smaller than the last road surface 
reaction force marginal torque - the claim 12. 

[Claim 14] The above-mentioned marginal torque resetting means are the driving force control units 
of the vehicles indicated to either the claim 7 characterized by reconfiguring the above-mentioned 
maximum community torque to a predetermined value - the claim 13 even if the above-mentioned 
present road surface reaction force marginal torque was not smaller than the last road surface 
reaction force marginal torque, when it judged with vehicles having stopped. 

[Claim 15] The predetermined value which the above-mentioned marginal torque resetting means 
reconfigure is the driving force control unit of the vehicles indicated to either the claim 7 
characterized by being the present road surface reaction force marginal torque which the marginal 
torque calculation means computed - the claim 14. 

[Claim 16] It is the driving force control unit of the vehicles indicated to either the claim 1 
characterized by for an order ring coming out on the other hand, driving a certain main driving wheel 
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with the above-mentioned internal combustion engine, driving with a motor ******** which is 
another side of an order ring, and driving the motor concerned with the power which the above- 
mentioned generator generated - the claim 6. 

[Claim 17] The driving force control unit of the vehicles indicated to the claim 16 characterized by 
providing the following. An acceleration slip fear presumption means to presume whether it is a road 
surface situation with a possibility that a driving wheel may carry out an acceleration slip. They are 
the 2nd generator control means which are equipped with a demand torque detection means to 
detect an operator s demand driving torque, will operate if the above-mentioned generator control 
means presume a road surface situation with a possibility that an acceleration slip fear presumption 
means may carry out an acceleration slip, and control the torque of the above-mentioned generator 
to the power generation load torque according to an operator s demand torque. 
[Claim 1 8] It has an acceleration slip fear presumption means to presume whether it is a road 
surface situation with a possibility that a driving wheel may carry out an acceleration slip, the 
above-mentioned generator control means It will operate, if a road surface situation with a 
possibility that an acceleration slip fear presumption means may carry out an acceleration slip is 
presumed. The driving force control unit of the vehicles indicated to the claim 16 characterized by 
having the 3rd generator control means which control the torque of the above-mentioned generator 
to become the load torque of a predetermined rate to the output torque of an internal combustion 
engine. 

[Claim 19] It has an acceleration slip fear presumption means to presume whether it is a road 
surface situation with a possibility that a driving wheel may carry out an acceleration slip, the 
above-mentioned generator control means It will operate, if a road surface situation with a 
possibility that an acceleration slip fear presumption means may carry out an acceleration slip is 
presumed. The driving force control unit of the vehicles indicated to the claim 16 characterized by 
equipping the power generation load torque according to the difference of the road surface reaction 
force marginal torque in the quantity mu way for which it asked beforehand, and the present road 
surface reaction force marginal torque with the 4th generator control means which control the 
torque of the above-mentioned generator. 

[Claim 20] It is the driving-force control unit of the vehicles which were equipped with a wheel grip 
marginal presumption means presume the wheel grip limitation of a driving wheel, and were indicated 
to either the claim 17 characterized by to presume an acceleration slip fear presumption means to 
be the road surface situation which has a possibility may carry out an acceleration slip when it is a 
wheel grip limitation or near [ its ] this side, based on presumption of this wheel grip marginal 
presumption means - the claim 19. 

[Claim 21] It is the driving force control unit of the vehicles indicated to either the claim 17 
characterized by presuming a road surface situation with a possibility of carrying out an acceleration 
slip when it has a bad road presumption means to presume whether it is under [ bad road run ] 
****** and an acceleration slip fear presumption means is [ bad road ] under run based on the 
judgment of a bad road presumption means - the claim 20. 

[Claim 22] It is the driving force control unit of the vehicles indicated to either the claim 1 7 
characterized by presuming a road surface situation with a possibility of carrying out an acceleration 
slip when it has a climb way presumption means to presume whether it is under [ climb way run ] 
****** and the above-mentioned acceleration slip fear presumption means is [ climb way ] under 
run based on presumption of a climb way presumption means - the claim 21. 
[Claim 23] It is the driving force control unit of the vehicles indicated to either the claim 17 
characterized by presuming a road surface situation with a possibility of carrying out an acceleration 
slip when it has a running-resistance detection means to detect rolling-stock-run resistance and 
running resistance judges the above-mentioned acceleration slip fear presumption means based on 
detection of the above-mentioned running-resistance detection means to be beyond a 
predetermined value - the claim 22. 
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[Claim 24] A demand torque detection means to detect an operator's demand driving torque, and a 
low-speed state judging means by which a rolling-stock-run state judges whether it is a low-speed 
state below predetermined. The 1st low-speed control means which control the torque of the 
above-mentioned generator to the power generation load torque according to the demand driving 
torque which operated when this low-speed state judging means judged with the low-speed state, 
and the above-mentioned demand torque detection means detected, When it is presumed that the 
driving wheel is carrying out the acceleration slip with ****** and the above-mentioned driving 
wheel slip presumption means Based on the judgment of the above-mentioned low-speed state 
judging means, when it judges with the low-speed state below predetermined, the above-mentioned 
1st low-speed control means are operated. The driving force control unit of the vehicles indicated 
to either the claim 16 characterized by operating the above-mentioned generator control means 
when it judges with it not being in the low-speed state concerned - the claim 23. 
[Claim 25] It has a demand torque detection means to detect an operator's demand driving torque, 
and a low-speed state judging means by which a rolling-stock-run state judges whether it is a low- 
speed state below predetermined, the above-mentioned generator control means When it is the 
case where it is presumed that the driving wheel is carrying out the acceleration slip and is judged 
with the low-speed state below predetermined based on the judgment of the above-mentioned low- 
speed state judging means While asking for the 1st [ according to the amount of acceleration slips 
of a driving wheel ] power generation load, the 2nd [ according to the demand driving torque which 
the above-mentioned demand torque detection means detected ] power generation load torque is 
searched for. The driving force control unit of the vehicles indicated to either the claim 16 
characterized by controlling the torque of the above-mentioned generator to power generation load 
torque with both larger power generation load torque - the claim 23. 

[Claim 26] Demand torque detection meanses are the driving force control means of the vehicles 
indicated to either the claim 17 characterized by judging the above-mentioned operator's demand 
driving torque based on the control input of an accelerator opening designating device, the claim 24 
or the claim 25. 

[Claim 27] A load distribution judging means to judge vehicles order load distribution, and a low- 
speed state judging means by which a rolling-stock-run state judges whether it is a low-speed state 
below predetermined, The 2nd low-speed control means which control the torque of the above- 
mentioned generator to the power generation load torque according to load distribution before and 
after it operated when this low-speed state judging means judged with the low-speed state, and the 
above-mentioned load distribution judging means judged, When it is presumed that the driving wheel 
is carrying out the acceleration slip with ****** and the above-mentioned driving wheel slip 
presumption means and it judges with the low-speed state below predetermined based on the 
judgment of the above-mentioned low-speed state judging means The driving force control unit of 
the vehicles indicated to either the claim 16 characterized by operating the above-mentioned 
generator control means when it judges that it operates and the above-mentioned 2nd low-speed 
control means are not in the low-speed state concerned - the claim 23. 

[Claim 28] It has a load distribution judging means to judge vehicles order load distribution, and a 
low-speed state judging means by which a rolling-stock-run state judges whether it is a low-speed 
state below predetermined, the above-mentioned generator control means When it is the case 
where it is presumed that the driving wheel is carrying out the acceleration slip and is judged with 
the low-speed state below predetermined based on the judgment of the above-mentioned low- 
speed state judging means The 2nd [ according to load distribution while asking for the 1 st / 
according to the amount of acceleration slips of a driving wheel / power generation load, before and 
after the above-mentioned load distribution judging means judged ] power generation load torque is 
searched for. The driving force control unit of the vehicles indicated to either the claim 16 
characterized by controlling the torque of the above-mentioned generator to power generation load 
torque with both larger power generation load torque - the claim 23. 
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[Claim 29] The driving force control unit of the vehicles indicated to either the claim 16 - the claim 
28 characterized by providing the following. A ******** slip presumption means to presume the 
existence of an acceleration slip of the above-mentioned ********. A motor torque limitation 
means to restrict the torque of the above-mentioned motor by adjusting the field current of the 
above-mentioned motor so that it may operate if it judges with ******** carrying out the 
acceleration slip by presumption of a ******** slip presumption means, and the torque transmitted 
to ******** may consist of a motor below the road surface reaction force marginal torque of 
####****. 

[Claim 30] The driving force control unit of the vehicles indicated to either the claim 16 
characterized by having a power distribution means to distribute a part of power supplied to a motor 
from a generator to a battery when it judges with ******** having carried out the acceleration slip 
with the battery, a ******** slip presumption means to presume the existence of an acceleration 
slip of ********, and the ******** slip presumption means - the claim 29. 
[Claim 31] A slip state detection means to detect the slip state of ********, and accelerator 
operation of an operator are the driving force control unit of the vehicles indicated to either the 
claim 16 characterized by having the internal combustion engine output-control means which carries 
out reduction control of the output torque of an internal combustion engine independently according 
to the size of the slip state detection value which the slip state detection means detected - the 
claim 30. 

[Claim 32] The driving-force control unit of the vehicles indicated having a slip state detection 
means detect the slip state of ********, a clutch means adjust the transfer torque which transmits 
the torque of a motor to the above-mentioned wheel, and a transfer torque-limitation means adjust 
the transfer torque which transmits to an above-mentioned ******** side through the above- 
mentioned clutch means according to the size of the slip state detection value which the slip state 
detection means detected in either the claim 16 carry out as the feature - a claim 31. 
[Claim 33] The driving-force control unit of the vehicles which operated when the surplus torque 
which the above-mentioned surplus torque operation means calculated exceeded the load-carrying 
capacity of a generator, and indicated regardless of accelerator operation of an operator to either 
the claim 4 characterized by to have the internal combustion engine load limitation means which 
carries out reduction control of the output torque of the above-mentioned internal combustion 
engine according to the size of the value which subtracted the torque according to the load- 
carrying capacity of a generator from the above-mentioned surplus torque - the claim 32. 
[Claim 34] The driving force control unit of the vehicles indicated to either the claim 4 - the claim 
28 characterized by providing the following. The internal combustion engine load limitation means 
which operates when the surplus torque which the above-mentioned surplus torque operation 
means calculated exceeds the load-carrying capacity of a generator, and carries out reduction 
control of the output torque of the above-mentioned internal combustion engine regardless of 
accelerator operation of an operator according to the size of the value which subtracted the torque 
according to the load-carrying capacity of a generator from the above-mentioned surplus torque. 
The battery which can supply power to the above-mentioned motor. A supply-voltage regulation 
means to adjust the electric energy supplied to a motor from the above-mentioned battery. An 
acceleration demand detection means to detect an acceleration demand of an operator, and an 
acceleration state detection means to detect the acceleration state of vehicles, If it judges with 
operating if it judges with the above-mentioned internal combustion engine load limitation means 
operating, and the rotational speed of ******** being suppressed as compared with an acceleration 
demand based on the detection value of the above-mentioned acceleration demand detection 
means and an acceleration state detection means Battery power increase control means to which 
only the amount according to the amount of reduction of the above-mentioned output torque by the 
above-mentioned internal combustion engine load limitation means increases the electric energy 
supplied to a motor from a battery through the above-mentioned supply-voltage adjustment means. 
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[Claim 35] The above-mentioned acceleration demand detection means is the driving force control 
unit of the vehicles indicated to the claim 34 characterized by judging that the rotational speed of 
******** i s suppressed as compared with an acceleration demand based on the duration of the 
amount of acceleration demand directions by the operator, and the acceleration demand directions 
concerned. 

[Claim 36] The above-mentioned acceleration state detection means is the driving force control ur 
of the vehicles indicated to the claim 34 or claim 35 characterized by detecting the acceleration 
state of vehicles based on at least one value of the degree of wheel speed of ********, the wheel 
acceleration of ********, and vehicles order acceleration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the driving force control 
unit of the vehicles which at least one side of an order ring drives with an internal combustion 
engine (engine), and it is related with a drive control unit useful on the vehicles of the four-flower 
drive which one side of an order ring drives with an internal combustion engine, and another side 
drives with a motor especially. 
[0002] 

[Description of the Prior Art] As a four-flower drive control unit which drives one side of an order 
ring with an engine, and drives another side with a motor, there are some which are indicated by 
JP,7-231508,A and JP.8-300965A for example. The driving gear currently indicated by JP.7 
231508,A drives a generator with an engine, drives the above-mentioned motor and controls the 
electrical energy supplied to a motor from a generator by electrical energy which the generator 
generates according to the state of vehicles. Consequently, since a mass battery is not needed, 
lightweight-ization of vehicles etc. is attained. 

[0003] Moreover, the driving gear indicated by JP,8-300965,A is an equipment configuration which 
drives one side with an engine among order rings, drives another side with a motor, and drives the 
motor concerned with the electrical energy of a battery. And a road surface mu is presumed, and 
when the presumed road surface mu concerned is low [ mu ], drive control of the above-mentioned 
motor is carried out at the output torque according to the road surface mu. That is, the output 
torque of a motor tends to be adjusted according to a road surface mu, and it is going to prevent an 
acceleration slip of the wheel driven with the motor concerned. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with equipment given in JP.7-231 50,A, since a 
motor is made to drive from the deflection of the standard rotational frequency corresponding to 
accelerator opening, and a front-wheel rotational frequency and a rear wheel rotational frequency, 
and the deflection of a front-wheel rotational frequency and a rear wheel rotational frequency and it 
considers as a four-wheel drive, an acceleration slip of the wheel driven with an engine cannot be 
suppressed directly. 

[0005] Moreover, with equipment given in JP,8-300965,A, a brake cannot suppress directly an 
acceleration slip of the wheel which they drive with an engine although un-operating and a shift 
position drive a motor, an un-neutral state and an accelerator being operating states, and being 
below predetermined speed, being under run, and controlling motor torque at the time of below the 
predetermined road surface mu. 

[0006] That is, also in which equipment, when accelerator opening is superfluous, the wheel driven 
with an engine carries out an acceleration slip more than required, and there is a problem that 
neither sufficient acceleration nature nor run stability may be acquired. It makes it the technical 
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problem to offer the driving force control unit of the vehicles which can improve energy efficiency, 
such as mpg, this invention having been made paying attention to the above troubles, and optimizing 
the acceleration nature of vehicles. 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention 
indicated to the claim 1 among this inventions It is the driving force control unit of the vehicles 
equipped with the internal combustion engine which drives one [ at least ] driving wheel of an order 
ring and the generator driven with the power of the internal combustion engine. A driv.ng wheel slip 
presumption means to presume whether the above-mentioned driving wheel is carrying out the 
acceleration slip. It operates, when it is presumed that the driving wheel is carrying out the 
acceleration slip with the above-mentioned driving wheel slip presumption means, and it is 
characterized by equipping the power generation load torque according to the amount of 
acceleration slips of the above-mentioned driving wheel with the generator control means which 
control the torque of the above-mentioned generator. 

[0008] Next, the above-mentioned driving wheel slip presumption means is characterized by 
presuming the existence of an acceleration slip from the speed difference of an order ring to the 
composition which indicated invention indicated to the claim 2 to the claim 1. Next, the above- 
mentioned driving wheel slip presumption means is characterized by presuming the existence of an 
acceleration slip from the difference of the driving torque transmitted to a driving wheel from an 
internal combustion engine, and the road surface reaction force marginal torque of the driving wheel 
concerned to the composition which indicated invention indicated to the claim 3 to the claim 1 
[0009] As opposed to the composition which indicated invention indicated to the claim 4 to either 
the claim 1 - the claim 3 next, the above-mentioned generator control means A power generation 
load torque adjustment means to adjust the power generation load torque of the above-ment.oned 
generator, A surplus torque operation means to search for the surplus torque beyond the road 
surface reaction force marginal torque of the driving wheel concerned of the torque transmitted to a 
driving wheel from an internal combustion engine, It is characterized by equipping the torque value 
based on the surplus torque which the above-mentioned surplus torque operation means calculated 
through the above-mentioned power generation load torque adjustment means with the power 
generation load torque control means which control the power generation load torque of the above 
mentioned generator. 

[0010] Next, the above-mentioned surplus torque operation means is characterized by searching tor 
surplus torque based on the amount of acceleration slips of the above-mentioned driving wheel, and 
the amount of load torque of the present generator to the composition which indicated invent.on 
indicated to the claim 5 to the claim 4. Next, the above-mentioned surplus torque operation means 
is equipped with a driving wheel marginal torque operation means calculate the road surface 
reaction-force marginal torque of a driving wheel, and is characterized by to search for surplus 
torque based on deflection with the driving torque transmitted to a driving wheel from the road 
surface reaction-force marginal torque which the driving wheel marginal torque operation means 
concerned calculated, and an internal combustion engine to the composition which indicated 
invention indicated to the claim 6 to the claim 4. 

[001 1] As opposed to the composition which indicated invention indicated to the claim 7 to the 
claim 6 next, the above-mentioned driving wheel marginal torque operation means A marginal torque 
calculation means to compute the road surface reaction force marginal torque of a driving wheel, 
and the renewal means of marginal torque maximum which this marginal torque calculation means 
computes, compares present road surface reaction force marginal torque and the present maximum 
community torque value, and makes the larger one the maximum community torque value, It will 
operate, if it judges with the state where the driving force of ******** should be increased, and it 
has the marginal torque resetting means which reconfigure the above-mentioned maximum 
community torque to a predetermined value, and is characterized by considering as the road surface 
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reaction force marginal torque to which the driving wheel marginal torque operation means 
calculated the above-mentioned maximum community torque value. 

[0012] Next, to the composition which indicated invention indicated to the claim 8 to the claim 7, 
the above-mentioned marginal torque resetting means are characterized by judging with the state 
where the driving force of ******** should be increased, when front rear wheel **** is beyond a 
predetermined value. Next, if invention indicated to the claim 9 is equipped with a wheel grip 
marginal presumption means presume the wheel grip limitation in a driving wheel, to the composition 
indicated to the claim 7 or the claim 8 and the above-mentioned marginal torque resetting means 
judge with a wheel grip limitation or its near based on the estimate of the above-mentioned wheel 
grip marginal presumption means, it will be characterized by to judge with the state where of the 
driving force of ******** should be increased. 

[0013] Next, if invention indicated to the claim 10 is equipped with a bad road presumption means to 
presume whether it is a bad road run, to the composition indicated to either the claim 7 - the claim 
9 and the above-mentioned marginal torque resetting means judge with under a bad road run. based 
on the estimate of the above-mentioned bad road presumption means, it will be characterized by 
judging with the state where the driving force of ******** should be increased. 
[0014] Next, if invention indicated to the claim 1 1 is equipped with a climb way presumption means 
to presume whether it is under [ climb way run ] ******, to the composition indicated to either the 
claim 7 - the claim 10 and the above-mentioned marginal torque resetting means judge a climb way 
based on the estimate of the above-mentioned climb way presumption means to be under a run, it 
will be characterized by to judge with the state where the driving force of ******** should be 
increased 

[0015] Next, invention indicated to the claim 12 is equipped with a running-resistance detection 
means to detect the running resistance to vehicles, to the composition indicated to either the claim 
7 - the claim 1 1 , and the above-mentioned marginal torque resetting means are characterized by 
judging with the state where the driving force of ******** should be increased based on the 
detection value of the above-mentioned running-resistance detection means when running 
resistance is beyond a predetermined value. 

[0016] Next, to the composition indicated to either the claim 7 - the claim 12, invention indicated to 
the claim 13 is characterized by reconfiguring the above-mentioned maximum community torque 
value to a predetermined value, only when the above-mentioned marginal torque resetting means 
have the above-mentioned present road surface reaction force marginal torque smaller than the last 
road surface reaction force marginal torque. Next, when it judges with vehicles having stopped the 
above-mentioned marginal torque resetting means to the composition which indicated invention 
indicated to the claim 14 to either the claim 7 - the claim 13, even if the above-mentioned present 
road surface reaction force marginal torque is not smaller than the last road surface reaction force 
marginal torque, it is characterized by reconfiguring the above-mentioned maximum community 
torque to a predetermined value. 

[001 7] Next, the predetermined value which the above-mentioned marginal torque resetting means 
reconfigure is characterized by being the present road surface reaction force marginal torque which 
the marginal torque calculation means computed to the composition which indicated invention 
indicated to the claim 1 5 to either the claim 7 - the claim 14. Next, it is characterized by for an 
order ring coming out on the other hand, and for invention indicated to the claim 16 driving a certain 
main driving wheel with the above-mentioned internal combustion engine to the composition 
indicated to either the claim 1 - the claim 6. driving with a motor ******** which is another side of 
an order ring, and driving the motor concerned with the power which the above-mentioned 
generator generated. 

[001 8] Next, an acceleration slip fear presumption means to presume whether it is a road surface 
situation with a possibility that a driving wheel may carry out the acceleration slip of the invention 
indicated to the claim 17 to the composition indicated to the claim 16, It has a demand torque 
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detection means to detect an operator's demand driving torque, the above-mentioned generator 
control means It is characterized by operating, if a road surface situation with a possibility that an 
acceleration slip fear presumption means may carry out an acceleration slip is presumed, and 
equipping the power generation load torque according to an operator's demand torque with the 2nd 
generator control means which control the torque of the above-mentioned generator. 
[0019] Next, invention indicated to the claim 18 receives the composition indicated to the claim 16. 
It has an acceleration slip fear presumption means to presume whether it is a road surface situation 
with a possibility that a driving wheel may carry out an acceleration slip, the above-mentioned 
generator control means It is characterized by operating, if a road surface situation with a possibility 
that an acceleration slip fear presumption means may carry out an acceleration slip is presumed, 
and having the 3rd generator control means which control the torque of the above-mentioned 
generator to become the load torque of a predetermined rate to the output torque of an internal 
combustion engine. 

[0020] Next, invention indicated to the claim 19 receives the composition indicated to the claim 16. 
It has an acceleration slip fear presumption means to presume whether it is a road surface situation 
with a possibility that a driving wheel may carry out an acceleration slip, the above-mentioned 
generator control means It will operate, if a road surface situation with a possibility that an 
acceleration slip fear presumption means may carry out an acceleration slip is presumed. It is 
characterized by equipping the power generation load torque according to the difference of the road 
surface reaction force marginal torque in the quantity mu way for which it asked beforehand, and 
the present road surface reaction force marginal torque with the 4th generator control means which 
control the torque of the above-mentioned generator. 

[0021] Next, invention which indicated to the claim 20 is equipped with a wheel grip marginal 
presumption means presume the wheel grip limitation of a driving wheel, to the composition 
indicated to either the claim 17 - the claim 19, and an acceleration slip fear presumption means 
carries out presuming as the road surface situation of a possibility may carry out an acceleration 
slip exist as the feature based on presumption of this wheel grip marginal presumption means, when 
it is a wheel grip limitation or near [ its ] this side. 

[0022] Next, when invention indicated to the claim 21 is equipped with a bad road presumption 
means presume whether it is under [ bad road run ] ******, to the composition indicated to either 
the claim 1 7 - the claim 20 and an acceleration slip fear presumption means is [ bad road ] under 
run based on the judgment of a bad road presumption means, it carries out presuming a road 
surface situation with a possibility may carry out an acceleration slip as the feature. 
[0023] Next, when invention indicated to the claim 22 is equipped with a climb way presumption 
means presume whether it is under [ climb way run ] ******, to the composition indicated to either 
the claim 17 - the claim 21 and the above-mentioned acceleration slip fear presumption means is 
[ climb way ] under run based on presumption of a climb way presumption means, it carries out 
presuming as a road surface situation with a possibility may carry out an acceleration slip as the 
feature. 

[0024] Next, when invention indicated to the claim 23 is equipped with a running-resistance 
detection means detect rolling-stock-run resistance, to the composition indicated to either the 
claim 17 - the claim 22 and running resistance judges the above-mentioned acceleration slip fear 
presumption means based on detection of the above-mentioned running-resistance detection 
means to be beyond a predetermined value, it carries out presuming as the existing road surface 
situation of a possibility may carry out an acceleration slip as the feature. 

[0025] Next, a demand torque detection means to detect an operator's demand driving torque to the 
composition which indicated invention indicated to the claim 24 to either the claim 16 - the claim 
23, A low-speed state judging means by which a rolling-stock-run state judges whether it is a low- 
speed state below predetermined. The 1st low-speed control means which control the torque of the 
above-mentioned generator to the power generation load torque according to the demand driving 
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torque which operated when this low-speed state judging means judged with the low-speed state, 
and the above-mentioned demand torque detection means detected, When it is presumed that the 
driving wheel is carrying out the acceleration slip with ****** and the above-mentioned driving 
wheel slip presumption means When it judges with the above-mentioned 1st low-speed control 
means being operated, and it not being in the low-speed state concerned, when it judges with the 
low-speed state below predetermined based on the judgment of the above-mentioned low-speed 
state judging means, it is characterized by operating the above-mentioned generator control means. 
[0026] Next, a demand torque detection means to detect an operator's demand driving torque to the 
composition which indicated invention indicated to the claim 25 to either the claim 16 - the claim 
23, A rolling-stock-run state is equipped with a low-speed state judging means to judge whether it 
is a low-speed state below predetermined, the above-mentioned generator control means When it is 
the case where it is presumed that the driving wheel is carrying out the acceleration slip and is 
judged with the low-speed state below predetermined based on the judgment of the above- 
mentioned low-speed state judging means While asking for the 1 st [ according to the amount of 
acceleration slips of a driving wheel ] power generation load, the 2nd [ according to the demand 
driving torque which the above-mentioned demand torque detection means detected ] power 
generation load torque is searched for. It is characterized by controlling the torque of the above- 
mentioned generator to power generation load torque with both larger power generation load torque. 

[0027] Next, a demand torque detection means is characterized by judging the above-mentioned 
operator's demand driving torque based on the control input of an accelerator opening designating 
device to the composition which indicated invention indicated to the claim 26 to either the claim 1 7, 
the claim 24 or the claim 25. Next, a load distribution judging means to judge vehicles order load 
distribution to the composition which indicated invention indicated to the claim 27 to either the 
claim 16 - the claim 23, A low-speed state judging means by which a rolling-stock-run state judges 
whether it is a low-speed state below predetermined, The 2nd low-speed control means which 
control the torque of the above-mentioned generator to the power generation load torque according 
to load distribution before and after it operated when this low-speed state judging means judged 
with the low-speed state, and the above-mentioned load distribution judging means judged, When it 
is presumed that the driving wheel is carrying out the acceleration slip with ****** and the above- 
mentioned driving wheel slip presumption means and it judges with the low-speed state below 
predetermined based on the judgment of the above-mentioned low-speed state judging means When 
it judges that it operates and the above-mentioned 2nd low-speed control means are not in the 
low-speed state concerned, it is characterized by operating the above-mentioned generator control 
means. 

[0028] Next, a load distribution judging means to judge vehicles order load distribution to the 
composition which indicated invention indicated to the claim 28 to either the claim 16 - the claim 
23, A rolling-stock-run state is equipped with a low-speed state judging means to judge whether it 
is a low-speed state below predetermined, the above-mentioned generator control means When it is 
the case where it is presumed that the driving wheel is carrying out the acceleration slip and is 
judged with the low-speed state below predetermined based on the judgment of the above- 
mentioned low-speed state judging means The 2nd [ according to load distribution while asking for 
the 1st / according to the amount of acceleration slips of a driving wheel / power generation load, 
before and after the above-mentioned load distribution judging means judged ] power generation 
load torque is searched for, and it is characterized by controlling the torque of the above-mentioned 
generator to power generation load torque with both larger power generation load torque. 
[0029] Next, a ******** slip presumption means to presume the existence of an acceleration slip of 
the above-mentioned ******** to the composition which indicated invention indicated to the claim 
29 to either the claim 16 - the claim 28. So that it may operate if it judges with ******** carrying 
out the acceleration slip by presumption of a ******** slip presumption means, and the torque 
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transmitted to ******** may consist of a motor below the road surface reaction force marginal 
torque of ******** It is characterized by having a motor torque limitation means to restrict the 
torque of the above-mentioned motor by adjusting the field current of the above-mentioned motor. 
[0030] Next, when it judges with ******** having carried out the acceleration slip of the invention 
indicated to the claim 30 to the composition indicated to either the claim 16 - the claim 29 with the 
battery, a ******** slip presumption means to presume the existence of an acceleration slip of 
********, and the ******** slip presumption means, it carries out having a power distribution 
means distribute a part of power supplied to a motor from a generator to a battery as the feature. 
[0031] Next, a slip state detection means detect the slip state of ********, and accelerator 
operation of an operator are characterized by to have the internal combustion engine output-control 
means which carries out reduction control of the output torque of an internal combustion engine 
independently according to the size of the slip state detection value which the slip state detection 
means detected to the composition indicated to either the claim 16 - the claim 30 by invention 
which indicated to the claim 31. 

[0032] Next, a slip state detection means to detect the slip state of ******** to the composition 
which indicated invention indicated to the claim 32 to either the claim 16 - the claim 31, A clutch 
means to adjust the transfer torque which transmits the torque of a motor to the above-mentioned 
wheel, It is characterized by having a transfer torque limitation means to adjust the transfer torque 
transmitted to the above-mentioned ******** side through the above-mentioned clutch means 
according to the size of the slip state detection value which the slip state detection means 
detected. 

[0033] Next, invention indicated to the claim 33 receives the composition indicated to either the 
claim 4 - the claim 32. It operates, when the surplus torque which the above-mentioned surplus 
torque operation means calculated exceeds the load-carrying capacity of a generator. Accelerator 
operation of an operator is characterized by having the internal combustion engine load limitation 
means which carries out reduction control of the output torque of the above-mentioned internal 
combustion engine independently according to the size of the value which subtracted the torque 
according to the load-carrying capacity of a generator from the above-mentioned surplus torque. 
[0034] Next, invention indicated to the claim 34 receives the composition indicated to either the 
claim 4 - the claim 28. It operates, when the surplus torque which the above-mentioned surplus 
torque operation means calculated exceeds the load-carrying capacity of a generator. The internal 
combustion engine load limitation means which carries out reduction control of the output torque of 
the above-mentioned internal combustion engine regardless of accelerator operation of an operator 
according to the size of the value which subtracted the torque according to the load-carrying 
capacity of a generator from the above-mentioned surplus torque, The battery which can supply 
power to the above-mentioned motor, and a supply-voltage regulation means to adjust the electric 
energy supplied to a motor from the above-mentioned battery, An acceleration demand detection 
means to detect an acceleration demand of an operator, and an acceleration state detection means 
to detect the acceleration state of vehicles, If it judges with operating if it judges with the above- 
mentioned internal combustion engine load limitation means operating, and the rotational speed of 
******** being suppressed as compared with an acceleration demand based on the detection value 
of the above-mentioned acceleration demand detection means and an acceleration state detection 
means It is characterized by having the battery power increase control means to which only the 
amount according to the amount of reduction of the above-mentioned output torque by the above- 
mentioned internal combustion engine load limitation means increases the electric energy supplied 
to a motor from a battery through the above-mentioned supply-voltage adjustment means. 
[0035] Next, invention indicated to the claim 35 carries out judging that the rotational speed of 
******** i s suppressed as compared with an acceleration demand based on the duration of the 
amount of acceleration demand directions by the operator, and the acceleration demand directions 
concerned as the feature in the above-mentioned acceleration demand detection means to the 
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composition indicated to the claim 34. Next, the above-mentioned acceleration state detection 
means is characterized by detecting the acceleration state of vehicles based on at least one value 
of the degree of wheel speed of ********, the wheel acceleration of ********, and vehicles order 
acceleration to the composition which indicated invention indicated to the claim 36 to the claim 34 
or the claim 35. 
[0036] 

[Effect of the Invention] Since a part for the torque of the surplus according to the torque which 
cannot be used effectively by the driving wheel among the output torques of an internal combustion 
engine, having corresponded [ that is, ] to the amount of acceleration slips of a driving wheel is 
changed into electrical energy with a generator according to invention concerning a claim 1, an 
acceleration slip of the driving wheel driven with the power of the above-mentioned internal 
combustion engine is suppressed, and the necessary acceleration performance in the time of 
vehicles start etc. can be secured. 

[0037] In addition, the acceleration slip in this invention points out an acceleration slip of the wheel 
at the time of vehicles acceleration. Since according to invention which takes for a claim 2 at this 
time it is changed into electrical energy with a generator only when a driving wheel actually carries 
out an acceleration slip, consuming the output torque of an internal combustion engine with a 
generator more than required is prevented, and it can raise energy efficiency. 
[0038] Moreover, a generator can be operated, while the driving torque transmitted to the driving 
wheel from the engine is over the road surface reaction force marginal torque of the driving wheel 
concerned according to invention concerning a claim 3, even if front rear wheel **** has not carried 
out an acceleration slip by zero, i.e., a driving wheel. Moreover, since the surplus torque beyond the 
road surface reaction force marginal torque of the driving wheel driven with the power of the 
internal combustion engine concerned among the output torques of an internal combustion engine is 
changed into electrical energy with a generator as torque according to the amount of acceleration 
slips according to invention concerning a claim 4, an acceleration slip of the wheel driven with the 
power of the above-mentioned internal combustion engine is suppressed, and the necessary 
acceleration performance in the time of vehicles start etc. can be secured. 

[0039] Moreover, since the generator concerned generates only the part according to surplus torque 
in' case surplus torque is changed into electrical energy with a generator, energy efficiency can be 
raised by using the generated power effectively. Moreover, according to invention concerning a claim 
5, the surplus torque according to the actual amount of acceleration slips is changed into electrical 
energy with a generator. 

[0040] Moreover, a generator can be operated while the driving torque transmitted to the driving 
wheel from the engine is over the grip limitation of a driving wheel even if the driving wheel has not 
carried out an acceleration slip, if invention concerning a claim 6 is adopted. That is, when surplus 
torque is controlled by front rear wheel **** like a claim 5, there is a possibility that front rear 
wheel **** may cause hunting near a predetermined value, and may serve as oscillating generating 
and degree-of-comfort aggravation. Moreover, when not completed below as a predetermined value 
by front rear wheel ****, there is a possibility that the driving wheel driven with an engine may 
become having carried out the acceleration slip with as for a while, and may become unstable 
[ vehicles ]. On the other hand, these can be prevented in invention concerning a claim 6. 
[0041] Moreover, in invention concerning a claim 7, renewal of maximum of the road surface 
reaction force marginal torque used for acceleration slip presumption of a driving wheel is carried 
out. That is, since the output torque required of vehicles by gear change or decline in the rate of 
torque amplification of a torque converter becomes smaller and smaller, if it does not change a road 
surface situation a lot, the output torque of ******** also becomes unnecessary [ an output 
torque ], if vehicles begin to depart and run so. Therefore, by carrying out renewal of maximum as 
mentioned above, taking out the output torque of ******** too many is lost, and an energy loss can 
be suppressed. Moreover, it becomes unnecessary to perform an operation and a halt of a motor 
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frequently, and is desirable also from the point of the improvement in a life of a motor. 
[0042] When the renewal of maximum of the road surface reaction force marginal torque used for 
the above-mentioned presumption is continued unconditionally, on the other hand, for example 
Although increase of the driving torque of ******** becomes difficult even if it will be in the road 
surface state which the state of a road surface should change and the driving torque of ******** 
should increase, that a road surface mu shifts to a low road surface, and road surface reaction force 
declines etc. By invention of this claim 7, if it judges with the state where the driving force of 
******** should be increased, even if it performs a maximum update process, it will become 
securable [ vehicles performance traverse necessary by generating the driving torque of ******** 
appropriately ] by resetting the maximum community torque which was carrying out renewal of 
maximum. 

[0043] In addition, from the state (state in a power generation load) where ******** has generated 
driving torque, when renewal of maximum is reset, as a result of the maximum community torque 
used as criteria falling, the driving torque of ******** increases. Since according to invention which 
takes for a claim 8 at this time it resets when the acceleration slip more than predetermined has 
actually arisen, according to the friction state of a road surface, reset is performed appropriately 
a road surface friction state shifts to low [ mu ], for example — and the time when it should reset 
certainly can be judged. 

[0044] moreover, even if the main driving wheel does not carry out an acceleration slip, it is 
generated in an acceleration slip in the state are easy an acceleration slip generating, by resetting, 
when it presumes that it is near the wheel grip limitation which an acceleration slip tends to produce 
(state repeat a slip and a grip) according to invention concerning a claim 9, even if it was the case 
w here the acceleration slip had not actually arisen — ******** outputs driving torque beforehand 
and the stability of vehicles can obtain certainly 

[0045] Moreover, even if it is the case where the acceleration slip has not actually arisen according 
to invention concerning a claim 10 Since the moment the limitation of road surface reaction force 
becomes low compared with a flat road surface arises in running a bad road (irregular road surface) 
and it is in the state (state which should increase the driving torque of ********) which an 
acceleration slip tends to produce, by resetting, it becomes the maximum community torque value 
according to the present road surface situation, and an acceleration slip arises — ******** outputs 
driving torque beforehand and bad road running-the-whole-distance nature improves 
[0046] Moreover, on a climb way, since distribution of an order load serves as an inclination which a 
rear wheel side increases by load movement, when the main driving wheel is a front-wheel side, it 
becomes easy to carry out the acceleration slip of the main driving wheel concerned, namely, it is 
the road surface situation which should increase the driving force of ********. Therefore, according 
to invention concerning a claim 1 1, by making it reset, if a climb way is presumed, when the main 
driving wheel is a front-wheel side, an acceleration slip of the main driving wheel concerned can be 
suppressed appropriately. 

[0047] Moreover, when the running resistance of the sands, a snow coverage way, etc. is large, while 
an acceleration slip of the main driving wheel is suppressed by resetting according to invention 
concerning a claim 12, performance traverse can be raised by considering as a four-flower drive 
state. Moreover, it can reduce performing superfluously reset at the time of changing a road surface 
situation by resetting, only when according to invention concerning a claim 13 becoming small as 
road surface reaction force marginal torque runs. 

[0048] Moreover, according to invention concerning a claim 14, it becomes possible to suppress 
appropriately an acceleration slip of the main driving wheel at the time of vehicles start by resetting 
at the time of a stop in view of being easy to produce an acceleration slip at the time of start of 
vehicles. Moreover, according to invention concerning a claim 15, it becomes possible to suppress 
an acceleration slip appropriately according to the present road surface state because the actual 
road surface reaction force according to the road surface at the time of resetting reconfigures. 
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[0049] Moreover, if invention concerning a claim 16 is adopted, with the power made to generate 
with surplus torque, ******** driven with a motor drives and vehicles can be made into a four- 
flower drive state. Consequently, while energy efficiency can improve and being able to aim at 
improvement in mpg, the necessary acceleration performance in the time of vehicles start etc. is 
securable. Moreover, if according to invention concerning a claim 1 7 it presumes that there is a 
possibility of carrying out an acceleration slip even if it is not presumed that the driving wheel is 
carrying out the acceleration slip, vehicles stability can be certainly acquired by what only the size 
according to an operator's demand driving torque is made to output, and driving torque of ******** 
is beforehand made into the four-wheel-drive state for, or the responsibility at the time of the 
increase in driving torque of ******** to an acceleration slip will improve. 
[0050] Moreover, if according to invention concerning a claim 18 it presumes that there is a 
possibility of carrying out an acceleration slip even if it is not presumed that the driving wheel is 
carrying out the acceleration slip, vehicles stability can be certainly acquired by what only the size 
according to the output torque of an internal combustion engine is made to output, and driving 
torque of ******** is beforehand made into the four-wheel-drive state for, or the responsibility at 
the time of the increase in driving torque of ******** to an acceleration slip will improve. 
[0051] Moreover, even if it is not presumed according to invention concerning a claim 19 that the 
driving wheel is carrying out the acceleration slip If it presumes that there is a possibility of carrying 
out an acceleration slip, beforehand the driving torque of ******** by what only the size according 
to the present road surface reaction force marginal torque is made to output, and is beforehand 
considered as the four-wheel-drive state in the state of the torque of the coupled driving wheel 
according to the road surface mu Vehicles stability can be acquired certainly, securing positive 
assistance, or the responsibility at the time of the increase in driving torque of ******** to an 
acceleration slip improves. 

[0052] Moreover, according to invention concerning a claim 20, even if the main driving wheel has 
not slipped, near the wheel grip limitation which is in the road surface state which is easy to carry 
out an acceleration slip, quick suppression or quick before-it-happens prevention of an acceleration 
slip is achieved, and run stability improves by making ******** drive beforehand. Moreover, by 
making ******** drive beforehand, when the bad road which is in the road surface state which is 
easy to carry out an acceleration slip is presumed according to invention concerning a claim 21, 
even if the main driving wheel has not slipped, quick suppression or quick before-it-happens 
prevention of an acceleration slip is achieved, and run stability improves. 

[0053] Moreover, by making ******** drive beforehand, when the climb way which is in the road 
surface state which is easy to carry out an acceleration slip is presumed according to invention 
concerning a claim 22, even if the main driving wheel has not slipped, when the main driving wheel is 
a front-wheel side, quick suppression or quick before-it-happens prevention of an acceleration slip 
is achieved, and run stability improves. Moreover, by making ******** drive beforehand, when a 
road surface with the high running resistance which is in the road surface state which is easy to 
carry out an acceleration slip is presumed according to invention concerning a claim 23, even if the 
main driving wheel has not slipped, quick suppression or quick before-it-happens prevention of an 
acceleration slip is achieved, and run stability improves. 

[0054] In addition, if running resistance is high, it will be hard coming for vehicles to run, and an 
operator will step on and increase an accelerator. At this time, although vehicles do not advance 
easily, the main driving wheel may generate a slip. Moreover, if it is in the low-speed run state below 
predetermined [ at the time of start etc. ] (the start which shifts to a run from a halt is included) 
Even if it presumes an acceleration slip by the speed difference of an order ring and presumes it 
with road surface reaction force marginal torque There is a possibility that presumption that the 
acceleration slip is carried out may not be performed appropriately (so that it is a low speed). Even 
if it is actually carrying out the acceleration slip since the wheel speed detection precision by the 
rotary sensor etc. is bad, a bird clapper and acceleration of vehicles are small, road surface reaction 
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force is too small, and the precision of acceleration slip detection becomes bad, it may not be in a 
four-wheel-drive state. On the other hand, departing may become difficult, even if a road surface 
situation gets worse with slipping in the state of the pole low speeds at the time of start etc. and it 
becomes a four-wheel drive after that, since the influence by the road surface to which the self- 
vehicle changed [ speed / of vehicles ] the low is large, although the grounding road surface of the 
main driving wheel changes and run conditions (the fall and the increase in running resistance in a 
road surface mu) get worse, if an acceleration slip is generated in the main driving wheel on the 
sands or a snow-coverage road surface 

[0055] On the other hand, even if it is the case where it departs in the road surface situation which 
is [ sands ] easy to carry out an acceleration slip, it becomes that it is possible in the stable run at 
the time of a low-speed run, — stable start is performed — by driving ******** beforehand by the 
driving torque according to an operator's demand driving torque (acceleration demand etc.), even if 
it is before carrying out an acceleration slip, if it is in the low-speed state below predetermined [ at 
the time of start etc. ] according to invention concerning a claim 24 

[0056] Here, the low-speed state below predetermined [ in invention of a claim 24 - a claim 28 ] 
points out the case where the vehicle speed is or more 0 speed it is [ speed ] about 5 or less km/h, 
including the time of a halt. Even if it is the case where it departs in the road surface situation 
which is [ sands ] easy to carry out an acceleration slip, in driving ******** beforehand by the 
driving torque according to an operator's demand driving torque (acceleration demand etc.) even if it 
is, before carrying out an acceleration slip, if similarly it is in the low-speed states at the time of 
start etc. according to invention concerning a claim 25, it becomes that it is possible in the stable 
run at the time of a low-speed run — stable start is performed. Furthermore, even if it was the low- 
speed run below predetermined, when an acceleration slip is detected and a superfluous 
acceleration slip is presumed, for example, the stability of vehicles becomes good more by the 
driving torque and the bird clapper of ******** according to the amount of acceleration slips 
concerned. 

[0057] Moreover, according to invention concerning a claim 26, an operator's demand torque is 
certainly detectable by detecting according to accelerator directions of the accelerator opening (the 
amount of pedal treading in) of an accelerator pedal etc. Moreover, it becomes that it is possible in 
the stable run at the time of a low-speed run — start stabilized by driving ******** by the driving 
torque according to order load distribution beforehand even if it is before carrying out an 
acceleration slip if it is in the low-speed states at the time of start etc. according to invention 
concerning a claim 27 even if it was the case where it departed in road surface situations which are 
easy to carry out an acceleration slip, such as the sands, is performed. 

[0058] Moreover, it becomes that it is possible in the stable run at the time of a low-speed run — 
start stabilized by driving ******** by the driving torque according to order load distribution 
beforehand even if it is before carrying out an acceleration slip if it is in the low-speed states at the 
time of start etc. according to invention concerning a claim 28 even if it was the case where it 
departed in road surface situations which are easy to carry out an acceleration slip, such as the 
sands, is performed. Furthermore, even if it was the low-speed run below predetermined, when an 
acceleration slip is detected and a superfluous acceleration slip is presumed, for example, the 
stability of vehicles becomes good more by the driving torque and the bird clapper of ******** 
according to the amount of acceleration slips concerned. 

[0059] Moreover, if it is presumed that an acceleration slip is carried out or the wheel which will be 
driven with a motor by the output torque of a motor becoming large since the above-mentioned 
surplus torque is large if invention concerning a claim 29 is adopted carried out the acceleration slip, 
motor torque will decrease [ making motor field current small and reducing a motor efficiency and ], 
and motor torque will be adjusted so that an acceleration slip of ******** may be suppressed. 
[0060] Consequently, the wheel side driven with a motor also prevents an acceleration slip, and the 
run stabilized more can do it. Moreover, since the above-mentioned surplus torque is large and the 
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power generated with a generator is large, when invention concerning a claim 30 is adopted, if 
******** driven with a motor carries out an acceleration slip, the power supplied to a generator will 
decline because a battery stores electricity a part of power supplied to a motor from a generator, 
and an acceleration slip of ******** driven with a motor by this will suppress or fall. Consequently, 
run stability improves by the transfer torque to ******** driven with a motor decreasing, and an 
acceleration slip being prevented also by the ******** concerned. In addition, it is desirable that 
the voltage supplied to a motor adjusts to the power value which the torque of ******** becomes 
below the road surface reaction force marginal torque of ******** with a distribution means. 
[0061] Furthermore, the power of the surplus which the generator generated is storing electricity 
with a battery, and it becomes possible to use the power stored electricity for another use. 
Moreover, invention concerning a claim 31 is reducing the output torque of an internal combustion 
engine regardless of accelerator pedal operation of an operator according to the slip state of 
******** driven with a motor, surplus torque is larger than required, a bird clapper is stopped, 
energy efficiency approaches the optimal, and its mpg improves. 

[0062] And also by ******** driven with a motor, an acceleration slip is prevented and run stability 
improves. Moreover, if invention concerning a claim 32 is adopted, since the above-mentioned 
surplus torque is large, the output torque of a motor will become large, an acceleration slip is 
prevented also in the wheel side which the transmission efficiency of the torque transmitted to the 
above-mentioned wheel from a motor will drive with a motor by the bird clapper that much small if it 
is presumed that an acceleration slip is carried out or the main driving wheel driven with a motor 
carried out the acceleration slip, and the run stabilized more can do. 

[0063] Moreover, if there is a possibility of exceeding or the above-mentioned surplus torque will 
become large and will exceed the load-carrying capacity of a generator, if invention concerning a 
claim 33 is adopted, according to the exceeded torque, reduction adjustment of the output torque of 
an internal combustion engine will be carried out. Consequently, a big generator with not necessarily 
big load-carrying capacity becomes unnecessary, and becomes advantageous [ loading nature such 
as cost and a monopoly space of a generator, ]. 

[0064] Moreover, if there is a possibility of exceeding or according to invention concerning a claim 
34 the above-mentioned surplus torque becomes large and exceeds the load-carrying capacity of a 
generator like the above-mentioned claim 33, according to the exceeded torque, reduction 
adjustment of the output torque of an internal combustion engine will be carried out Consequently, 
a big generator with not necessarily big load-carrying capacity becomes unnecessary, and becomes 
advantageous [ loading nature such as cost and a monopoly space of a generator, ]. 
[0065] moreover, in this way, when restricting the output torque of an internal combustion engine in 
view of the load-carrying capacity of a generator with an internal combustion engine load limitation 
means, by invention concerning this claim 34 The state where the driving force of ******** 
declines by internal combustion engine load limitation as compared with an acceleration demand 
when it is in the so-called stack state which the main driving wheel races (the case where the 
driving force of ******** declines as compared with an acceleration demand may be hereafter 
called a stack) Even if it reduces the output torque of an internal combustion engine in order to 
suppress an acceleration slip of the main driving wheel when vehicles carry out a stack, as a result 
of increasing the electric energy supplied to a motor from a battery a decreased part of the output 
torque of the above-mentioned internal combustion engine, if it judges Since the part and the 
driving torque of ******** increase and the total driving force of vehicles can be maintained 
equally, the escape performance from a stack state improves. 

[0066] Moreover, according to invention concerning a claim 35, while an acceleration demand is 
certainly detectable, the judgment of being a stack state can be ensured by seeing the amount of 
acceleration directions, and the duration of acceleration directions. Moreover, according to invention 
concerning a claim 36, it becomes certainly detectable [ an acceleration state ]. 



[0067] 
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[Embodiments of the Invention] Next, the operation gestalt of this invention is explained. This 
operation gestalt is an example in the case of the vehicles which can drive with the engine 2 whose 
right-and-left front wheels 1L and 1R are internal combustion engines, and can be driven by the 
motor 4 whose right-and-left rear wheels 3L and 3R are motors and in which a four-flower drive is 
possible, as shown in drawing 1 . 

[0068] First, explanation of composition transmits output-torque Te of an engine 2 to the right-and- 
left front wheels 1L and 1 R through transmission and day FARENSUGIA 5, as shown in drawing 1 . 
Moreover, a part of rotation torque Te of an engine 2 is transmitted to a generator 7 through the 
endless belt 6. The above-mentioned generator 7 rotates at the rotational frequency Nh which 
multiplied the rotational frequency Ne of an engine 2 by the pulley ratio, serves as a load to an 
engine 2 according to the field current Ifh adjusted by the 4WD controller 8, and generates the 
voltage according to the load torque. The power which the generator 7 generated can be supplied to 
a motor 4 through an electric wire 9. The junction box 10 is formed in the middle of the electric wire 
9. The driving shaft of the above-mentioned motor 4 is connectable with rear wheels 3L and 3R 
through a reducer 1 1 and a clutch 12. A sign 13 expresses a differential gear. 

[0069] The main throttle valve 15 and the sub throttle valve 16 are infixed in the inlet-pipe way 14 
(for example, intake manifold) of the above-mentioned engine 2. Adjustment control of the throttle 
opening is carried out according to the amount of treading in of the accelerator pedal 1 7 whose 
main throttle valve 15 is an accelerator opening designating device etc. This main throttle valve 15 
is that the engine controller 18 carries out adjustment control electrically according to the amount 
detection value of treading in of the accelerator sensor which is interlocked with the amount of 
treading in of an accelerator pedal 1 7 mechanically, or detects the amount of treading in of the 
accelerator pedal 17 concerned, and the throttle opening is adjusted. The amount detection value of 
treading in of the above-mentioned accelerator sensor is outputted also to the 4WD controller 8. 
[0070] Moreover, the sub throttle valve 16 uses a step motor 19 as an actuator, and adjustment 
control of the opening is carried out by the angle of rotation according to the number of steps. 
Adjustment control of the angle of rotation of the above-mentioned step motor 19 is carried out by 
the driving signal from the motor controller 20. In addition, the throttle sensor is formed in the sub 
throttle valve 16, and feedback control of the number of steps of the above-mentioned step motor 
19 is carried out based on the throttle opening detection value detected by this throttle sensor. 
Here, with operation of an operator's accelerator pedal, the output torque of an engine 2 can be 
decreased independently by adjusting the throttle opening of the above-mentioned sub throttle 
valve 16 to below the opening of the main throttle valve 15. 

[0071] Moreover, it has the engine-speed detection sensor 21 which detects the rotational 
frequency of an engine 2, and the engine-speed detection sensor 21 outputs the detected signal to 
the 4WD controller 8. Moreover, it has the voltage regulator 22 (regulator) for the above-mentioned 
generator 7 adjusting output voltage V, as shown in drawing 2 , and it is that field current Ifh is 
adjusted by the 4WD controller 8, and the power generation load torque Th over an engine 2 and the 
voltage V to generate are controlled. While a voltage regulator 22 inputs a generator control 
command (field current value) from the 4WD controller 8 and adjusts the field current Ifh of a 
generator 7 to the value according to the generator control command, it detects the output voltage 
V of a generator 7, and an output is possible for it for the 4WD controller 8. In addition, the 
rotational frequency Nh of a generator 7 can be calculated based on a pulley ratio from the 
rotational frequency Ne of an engine 2. 

[0072] Moreover, a current sensor 23 is formed in the above-mentioned junction box 10, and this 
current sensor 23 detects the current value la of the power supplied to a motor 4 from a generator 
7, and outputs the detected armature current signal concerned to the 4WD controller 8. Moreover, 
the voltage value (voltage of a motor 4) which flows an electric wire 9 is detected by the 4WD 
controller 8. A sign 24 is a relay and the interception and connection of voltage (current) which are 
supplied to a motor 4 by instructions from the 4WD controller 8 are controlled. 
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[0073] Moreover, field current Ifm is controlled by the instructions from the 4WD controller 8 t and, 
as for a motor 4, driving torque Tm is adjusted by adjustment of the field current Ifm. In addition, a 
sign 25 is a thermistor which measures the temperature of a motor 4. Having the rotational 
frequency sensor 26 for motors which detects several Nm rotation of the driving shaft of the 
above-mentioned motor 4, this rotational frequency sensor 26 for motors outputs the rotational 
frequency signal of the detected motor 4 to the 4WD controller 8. 

[0074] Moreover, the above-mentioned clutches 12 are a hydraulic clutch and an electromagnetic 
clutch, and transmit torque at the rate of torque transmission according to the clutch control 
command from the 4WD controller 8. Moreover, wheel speed sensor 27floor line, 27FR, 27RL, and 
27RR are prepared in each wheels 1L, 1R, 3L, and 3R. Each wheel speed sensor 27floor line, 27FR, 
27RL, and 27RR are outputted to the 4WD controller 8 by making the pulse signal according to the 
rotational speed of the corresponding wheels 1L, 1R, 3L, and 3R into a wheel speed detection value. 
[0075] The 4WD controller 8 is equipped with generator control-section 8A, relay-control section 
8B, motor control section 8C, clutch control-section 8D, surplus torque operation part 8E, target 
torque limitation section 8F, and surplus torque transducer 8G as shown in drawing 3 . Here, in 
drawing 3 , control block used with the below-mentioned operation gestalt is also written together. 
Acting as the monitor of the power generation voltage V of a generator 7 through a voltage 
regulator 22, the above-mentioned generator control-section 8A is adjusting the field current Ifh of 
the generator 7 concerned, and adjusts the power generation voltage V of a generator 7 to 
necessary voltage. 

[0076] Relay-control section 8B controls the interception and connection of an electric power 
supply with a motor 4 from a generator 7. Motor control section 8C is adjusting the field current Ifm 
of a motor 4, and adjusts the torque of the motor 4 concerned to a necessary value. Moreover, for 
every predetermined sampling time, based on each inputted signal, as shown in drawing 4 , it 
circulates in order of surplus torque operation part 8E-> target torque limitation section 8F -> 
surplus torque transducer 8G, and processing is performed. 

[0077] First, in surplus torque operation part 8E, processing as shown in drawing 5 is performed. 
That is, by subtracting the wheel speed of rear wheels 3L and 3R (********) from the wheel speed 
of front wheels 1L and 1R (the main driving wheel) calculated based on the signal from wheel speed 
sensor 27floor line, 27FR, 27RL, and 27RR in Step S10 first, slip velocity deltaVF which is the 
amount of acceleration slips of front wheels 1L and 1R is calculated, and it shifts to Step S20. 
[0078] Here, the operation of slip velocity deltaVF is performed as follows, for example. Average 
****** vWf which is the average of ******** in front wheels 1 L and 1 R, and average ****** VWr 
which is the average of ******** in rear wheels 3L and 3R are computed by the following formula, 
respectively. 

Slip velocity (amount of acceleration slips) deltaVF of the front wheels 1L and 1R which are the 
main driving wheels is computed by the following formula from the deflection of 2VWr= [ VWf= 
(VWfl+VWfr) /] (VWrl+VWrr)/2, next the above-mentioned average ****** VWf and average ****** 
VWr. 

[0079] deltaVF = VWf At the -VWr step S20, it judges whether slip velocity deltaVF calculated the 
account of a top is larger than a predetermined value, for example, zero. Since it is presumed that 
front wheels 1L and 1R have not carried out an acceleration slip when slip velocity deltaVF judges 
or less with zero, it shifts to Step S60. 

[0080] On the other hand, since it is presumed in Step S20 that front wheels 1L and 1R are carrying 
out the acceleration slip when slip velocity deltaVF judges with it being larger than 0, it shifts to 
Step S30. At Step S30, the absorption torque TdeltaVF required in order to suppress an 
acceleration slip of front wheels 1 L and 1 R is calculated by the following formula, and it shifts to 
Step S40. This absorption torque TdeltaVF serves as an amount proportional to the amount of 
acceleration slips. 

[0081] TdeltaVF = K1 x deltaVF — here, K1 is the gain searched for by experiment etc. At Step 
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S40, after calculating the load torque TG of the present generator 7 based on the following formula, 

it shifts to Step S50. 

V x la 

TG =K2 • 

K3 X Nh 

here — V : voltage la: of a generator 7 — armature current Nh: of a generator 7 — rotational 
frequency K3:efficiency K2: of a generator 7 — it is a coefficient At Step S50, based on the 
following formula, the power generation load torque Th of the target which should be carried out a 
load by the surplus torque 7, i.e., a generator, is searched for, and it shifts to Step S100. 
[0082] Th = TG + If judged with the main driving wheels 1L and 1R having not carried out an 
acceleration slip at TdeltaVF one side and Step S20, after carrying out road surface presumption of 
being a road surface with a possibility of shifting to Step 60, operating the road surface presumption 
section 60, and producing an acceleration slip, it shifts to Step S70. 

[0083] At Step S70, when it judges with a road surface with a possibility of carrying out AS- 
FLG=ON, i.e., an acceleration slip, based on presumption of the road surface presumption section 
60, it shifts to Step S80. When it judges with the road surface which, on the other hand, does not 
have a possibility of AS-FLG=OFF that is, slipping, it shifts to Step S90, and after substituting zero 
for the target power generation load torque Th, it shifts to Step S80. 

[0084] At Step S80, the 2nd target load torque operation part 61 is started, and it shifts to Step 
S100 in quest of the target power generation load torque Th for the driving torque of target 
******** 3L and 3R considering as a necessary value. At Step S100, below vehicle speed 
[ predetermined ], for example, when it judged whether it was 3km [ or less ]/h and judges below 
with the predetermined vehicle speed, it shifts to Step S1 10, and when it judges with it being earlier 
than the predetermined vehicle speed, processing is ended and it returns. 

[0085] At Step S1 10, the 3rd target load torque operation part 62 is started, the 2nd target power 
generation load torque Th 2 is searched for, and it shifts to Step S120. At Step S120, when it 
returns after substituting the value of Th2 for Step S130 at Th, when the target power generation 
load torque Th and the 2nd target power generation load torque Th 2 according to the acceleration 
slip are compared and it judges with the 2nd target power generation load torque Th 2 being larger, 
otherwise, it judges, predetermined is ended and it returns. 

[0086] Although it is processing with the above-mentioned operation gestalt here so that the 
selection highness of the target power generation load torque Th according to the acceleration slip 
and the 2nd target power generation load torque Th 2 based on the low-speed state below 
predetermined may be taken, you may substitute the 2nd target power generation load torque Th 2 
for the target power generation load torque Th unconditionally in the low-speed state below 
predetermined. Next, it explains, referring to drawing 6 about processing of the road surface 
presumption section 60. Here, this road surface presumption section 60 constitutes an acceleration 
slip fear presumption means. 

[0087] In the road surface presumption section 60, when the road surface situation under run 
presumes whether it is a bad road at Step S150 and a bad road is presumed, it shifts to Step S175. 
When it presumes whether it is a road surface situation near a wheel grip limitation at Step S155 
when a bad road is not presumed, and near a wheel grip limitation is presumed, it shifts to Step 
S175. Otherwise, when it presumes whether it is a climb way beyond predetermined inclination at 
Step S160 and the climb way beyond predetermined inclination is presumed, it shifts to Step S175. 
Otherwise, when running resistance judges with more than predetermined by the sands, the snow 
coverage way, etc. at Step S165, it shifts to Step S175. Otherwise, it shifts to Step S170. 
[0088] At Step S175, since it corresponds to either of the road surfaces with the road surface and 
climb way near a wheel grip limitation, and the running resistance more than predetermined, AS-FLG 
which shows that it is a road surface with a possibility of carrying out an acceleration slip is turned 
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ON, and it returns. At Step S170, since it is other road surface situations, above-mentioned AS- 
FLG is turned OFF and it returns. 

[0089] In addition, although it has judged whether it agrees in either of four kinds of road surface 
situations in the above-mentioned explanation, a road surface situation with possibilities other than 
this of carrying out an acceleration slip may also be presumed, and you may presume only about the 
road surface situation about a part of four above-mentioned kinds. What is necessary is here, just to 
presume as follows whether it is a road surface a bad road and near a wheel grip limitation. 
[0090] That is, the wheel speed wave at the time of the road surface run near a grip limitation 
comes to be shown in drawing 7 , and the wheel speed wave at the time of a bad road run is shown 
in drawing 8 . By these waves, vibration whose frequency frequency is about 1 1 Hz in the time of 
about 8Hz and a bad road run has appeared in wheel speed in the time of the road surface run near 
a grip limitation. As for such frequency, about **2Hz dispersion can detect the time of a grip 
limitation and a bad road run by measuring each frequency at the time of a grip limitation and a bad 
road run experimentally about the target vehicles, and paying one's attention at those frequency 
bands, since it is peculiar to the vehicles of a certain thing. Here, it is indicated by JP,2000- 
233739,A etc. as technology of detecting a rolling-stock-run state paying attention to a specific 
frequency band. Moreover, a frequency band with a grip marginal judging and a bad road judging of 
the same grade should just be used for it in order just to make noise level of the background a fully 
avoidable value, whichever the threshold of the vibration level used for a judgment is a road surface 
situation. In addition, you may use about **2Hz of the bottom resonance frequency of a spring of a 
suspension as a frequency band as oscillation frequency at the time of a grip limitation at the time 
of about **2Hz and a bad road run of the bottom resonance frequency of a spring of a drive shaft 
besides asking for the oscillation frequency at the time of the grip limitation of the target vehicles, 
and the oscillation frequency at the time of a bad road run experimentally. 

[0091] That is, based on the following, after the judgment of being a bad road or a grip marginal road 
surface passes a band pass filter about wheel speed, it is differentiated with a differentiator, and it 
is presumed because the absolute value judges whether it is more than a predetermined threshold 
(for example, 2G). What is necessary is to use a 6-1 0Hz frequency band for detection of a grip 
marginal road surface, to use a 9-1 3Hz frequency band for detection of a bad road, and just to use a 
6-1 3Hz frequency band as a band of the above-mentioned band pass filter, in the case of drawing 7 
and drawing 8 , in detecting both. 

[0092] Moreover, the judgment of being a climb way is judged based on a grade resistance. That is, 
G sensor concerning vehicles which measures vertical acceleration force to a road surface is 
arranged, road surface inclination is presumed from the output Gv of G sensor of a perpendicular 
direction to a road surface, and it judges whether it is a climb way beyond predetermined inclination. 
Here, it is Gv=gxsintheta (g : gravitational acceleration, theta: road surface inclination), and can be 
found from grade-resistance R=g-costheta. 

[0093] Or you may presume a climb way from the inclination of the actual body. Moreover, running 
resistance should just presume with the well-known technology in which it is opened to JP,2000- 
168405,A etc. whether it is beyond a predetermined value. For example, first, after calculating the 
acceleration Ar of ******** 3L and 3R, the product of the acceleration Ar and the vehicles weight 
W concerned is taken, and the vehicles acceleration part driving force Fa (=ArxW) is calculated. 
Moreover, the four-wheel-drive force Fw (: driving force of driving force + ******** 3L and 3R of 
the main driving wheels 1L and 1R) is calculated in parallel. And it can presume more than in 
predetermined running resistance because the running-resistance force Fs it is weak from the 
difference of the above-mentioned vehicles acceleration part driving force Fa and the four-wheel- 
drive force Fw judges whether it is more than a predetermined threshold (for example, 980Ns). 
[0094] Next, processing of the 2nd target load torque operation part 61 is explained. First, based on 
the control input of an accelerator pedal etc., an operator's demand torque (accelerator opening) is 
presumed and it determines based on a map as shows the distribution rate alpha 1 to the power 
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generation load proportional to the presumed demand torque to drawing 9 etc. In addition, the upper 
limit is determined as 30 etc.% etc. Moreover, it asks for an engine torque Te based on an engine 
speed sensor 21, a throttle sensor, etc., the multiplication of the above-mentioned distribution rate 
alpha 1 is carried out to this engine torque Te, and the target power generation load torque Th is 
calculated. In addition, the above-mentioned distribution rate alpha 1 is a value at the time of 
setting the whole to 1, and takes values, such as 0.1. 

[0095] Here, although it has set up so that the above-mentioned distribution rate alpha 1 may 
change according to an operator's demand torque, it is good also as a fixed rate and you may 
change gradually. Moreover, it asks for the road surface marginal reaction force in a quantity mu 
way (mu is the road surface of 0.7-1) by experiment etc., and you may make it change the above- 
mentioned distribution rate alpha 1 beforehand according to the difference of the road surface 
marginal reaction force concerned and the road surface marginal reaction force in the present main 
driving wheels 1 L and 1 R. 

[0096] Next, processing of the 3rd target load torque operation part is explained. First, based on the 
control input of an accelerator pedal etc., an operator's demand torque (accelerator opening) is 
presumed and the distribution rate alpha 2 to the power generation load proportional to the 
presumed demand torque is determined. In addition, the upper limit is determined as 20 etc.% etc. 
Moreover, it asks for an engine torque Te, the multiplication of the above-mentioned distribution 
rate alpha 2 is carried out to this engine torque Te, and the 2nd target power generation load torque 
Th 2 is calculated. In addition, the above-mentioned distribution rate alpha 2 is a value at the time 
of setting the whole to 1 , and takes values, such as 0.2. 

[0097] Although it has set up here so that the above-mentioned distribution rate alpha 2 may 
change according to an operator's demand torque, it is good also as a fixed rate. Moreover, the 
above-mentioned distribution rate alpha 2 is not limited when determined according to an operator's 
demand torque. For example, you may calculate the above-mentioned 2nd target power generation 
load torque Th 2, using load distribution by the side of **#*****3I_ and 3R as alpha 2 based on 
vehicles order load distribution. 

[0098] Next, processing of target torque limitation section 8F is explained based on drawing 10 . 
That is, it first judges whether the above-mentioned target power generation load torque Th is 
larger than the maximum load capacity HQ of a generator 7 at Step S200. It returns, when the 
target power generation load torque Th judges below with the maximum load capacity HQ of the 
generator 7 concerned. On the other hand, when it judges with the target power generation load 
torque Th being larger than the maximum load capacity HQ of a generator 7, it shifts to Step S210. 
[0099] At Step S210, excess torque deltaTb exceeding the maximum load capacity HQ in the target 
power generation load torque Th is calculated by the following formula, and it shifts to Step S220. 
deltaTb= Th - At the HQ step S220, based on the signal from the engine-speed detection sensor 21 
and a throttle sensor etc., the present engine torque Te is calculated and it shifts to Step S230. 
[0100] At Step S230, like the following formula, the engine-torque upper limit TeM which subtracted 
the above-mentioned excess torque deltaTb from the above-mentioned engine torque Te is 
calculated, and after outputting the calculated engine-torque upper limit TeM to the engine 
controller 18, it shifts to Step S240. 

TeM =Te -deltaTb — here, by the engine controller 18, the engine torque Te concerned is 
restricted so that it may become the upper limit of an engine torque Te about the inputted engine- 
torque upper limit TeM regardless of operation of an operator's accelerator pedal 1 7 The processing 
so far constitutes an internal combustion engine load limitation means from an above-mentioned 
step S210. 

[0101] At Step S240, it returns, after substituting the maximum load capacity HQ for the target 
power generation load torque Th. Next, processing of surplus torque transducer 8G is explained 
based on drawing 1 1 . First, it judges whether Th is larger than 0 at Step S600. Th> If judged with 0, 
since it will be in the situation with a possibility of carrying out an acceleration slip, in which front 
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wheels 1L and 1R are carrying out the acceleration slip, or the low-speed state below 
predetermined, it shifts to Step S610. Moreover, if judged with Th<=0, since front wheels 1L and 1R 
will be in states, such as having not carried out an acceleration slip, it returns, without processing 
henceforth. 

[0102] At Step S610, after inputting several Nm rotation of the motor 4 which the rotational 
frequency sensor 21 for motors detected, computing the target motor field current Ifm according to 
several Nm rotation of the motor 4 and outputting the target motor field current Ifm concerned to 
motor control section 8C, it shifts to Step S620. When the target motor field current Ifm to several 
Nm rotation of the above-mentioned motor 4 considers as fixed predetermined current value when 
several Nm rotation is below a predetermined rotational frequency, and a motor 4 becomes here 
more than a predetermined rotational frequency, the field current Ifm of a motor 4 is made small by 
the well-known field-weaking-control method (refer to drawing 12 ). That is, as mentioned above, if 
several Nm rotation of a motor 4 becomes beyond a predetermined value, the current which flows 
on a motor 4 by making the field current Ifm of a motor 4 small, and reducing an induced voltage E 
will be made to increase, and the necessary motor torque Tm will be acquired from motor torque 
falling by elevation of the motor induced voltage E, if a motor 4 becomes high-speed rotation. 
Consequently, since elevation of the motor induced voltage E is suppressed and the fall of motor 
torque is suppressed even if a motor 4 becomes high-speed rotation, the necessary motor torque 
Tm can be acquired. Moreover, compared with continuous field current control, the electronic 
circuitry of control can be made cheap by controlling the motor field current Ifm in two stages more 
than a predetermined rotational frequency under a predetermined rotational frequency. 
[0103] In addition, you may have an amendment motor torque amendment means for the motor 
torque Tm continuously by adjusting field current Ifm according to several Nm rotation of a motor 4 
to the necessary motor torque Tm. That is, it is good to adjust the field current Ifm of a motor 4 to 
2 stage change according to several Nm motor rotation. Consequently, since elevation of the 
induced voltage E of a motor 4 is suppressed and the fall of motor torque is suppressed even if a 
motor 4 becomes high-speed rotation, the necessary motor torque Tm can be acquired. Moreover, 
since it is made to a smooth motor torque characteristic, compared with two step controls, vehicles 
are stabilized, can run and can be changed into a state with always sufficient motorised efficiency. 
[0104] At Step S620, the induced voltage E of a motor 4 is computed from several Nm rotation of 
the above-mentioned target motor field current Ifm and a motor 4, and it shifts to Step S630. At 
Step S630, the target motor torque TM which corresponds based on the power generation load 
torque Th which the above-mentioned surplus torque operation part 8E calculated is computed, and 
it shifts to Step S640. 

[0105] At Step S640, the target armature current la which corresponds considering the above- 
mentioned target motor torque TM and the target motor field current Ifm as a variable is computed, 
and it shifts to Step S650. At Step S650, it returns, after computing the target voltage V of a 
generator 7 from the above-mentioned target armature current la, Resistance R, and an induced 
voltage E and outputting the target voltage V of the generator 7 concerned to generator control- 
section 8A based on the following formula. 

[0106] You may compute the voltage value V which serves as the target power generation load 
torque Th concerned from the above-mentioned target power generation load torque Th directly 
although the target voltage V in the generator 7 which is V=IaxR+E Resistance R is here which is 
resistance of an electric wire 9 and resistance of the coil of a motor 4, and corresponding to the 
target power generation load torque Th in consideration of the control by the side of a motor at the 
above-mentioned surplus torque transducer 8G is computed. 

[0107] Moreover, the example of the timing diagram of the above-mentioned processing is shown in 
drawing 12 . Step S30 - Step S50 constitute a surplus torque operation means, and surplus torque 
transducer 8G constitute [ generator control-section 8A by which Step S10 and Step S20 control 
field current Ifh for the main driving wheel slip presumption means here ] generator load torque 
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control means for a power generation load torque adjustment means, respectively. 
[0108] Next, the operation in the equipment of the above-mentioned composition etc. is explained. 
By the amount of treading in of the accelerator pedal 17 according [ a road surface mu ] to an 
operator being large since it is small etc. If the torque transmitted to front wheels 1 L and 1 R from 
the engine 2 becomes larger than road surface reaction force marginal torque If the front wheels 1 L 
and 1R which are the main driving wheels 1L and 1R carry out an acceleration slip, by that is, the 
thing which a generator 7 generates with the power generation load torque Th according to the 
amount of acceleration slips The driving torque transmitted to front wheels 1L and 1 R is adjusted so 
that the road surface reaction force marginal torque of the front wheels 1 L and 1 R concerned may 
be approached. Consequently, an acceleration slip by the front wheels 1L and 1R which are the main 
driving wheels is suppressed. 

[0109] And the acceleration nature of vehicles improves by a motor 4 driving with the power of the 
surplus generated with the generator 7, and driving the rear wheels 3L and 3R which are ********. 
Since a motor 4 is driven with the torque of the surplus beyond the road surface reaction force 
marginal torque of the main driving wheels 1L and 1R at this time, energy efficiency improves and it 
leads to improvement in mpg. Here, when rear wheels 3L and 3R are always made into a drive state, 
in order to perform energy conversion several times with a mechanical-energy -> electric energy -> 
mechanical energy, compared with the case where it drives only by front wheels 1 L and 1 R, the 
acceleration nature of vehicles falls because the energy loss for a conversion efficiency occurs. For 
this reason, to suppress the drive of rear wheels 3L and 3R in principle is desired. On the other 
hand, with this operation form, in the road surface on which it is easy to slide, in view of all not 
being used as driving force, even if it transmits output-torque Te of all the engines 2 to front wheels 
1L and 1R, the driving force which cannot be used effectively by front wheels 1L and 1R is 
outputted to rear wheels 3L and 3R, and acceleration nature is raised. 

[01 10] Moreover, if a road surface situation with a possibility that a road surface situation may carry 
out an acceleration slip is presumed even if the front wheels 1L and 1R which are the main driving 
wheels have not carried out an acceleration slip with the above-mentioned operation form, run 
stability can be certainly acquired by considering as a four-wheel-drive state to the inside in the 
state where generated power generation load torque beforehand and vehicles are stable, and the 
vehicles stability and the responsibility to an acceleration slip will improve. 

[01 1 1] Moreover, if it is in the low-speed run state below predetermined [ at the time of start etc. ] 
Even if it presumes an acceleration slip by speed-difference deltaV of an order ring and presumes it 
with road surface reaction force marginal torque There is a possibility that presumption that the 
acceleration slip is carried out may not be performed appropriately (so that it is a low speed). Even 
if it is actually carrying out the acceleration slip since the wheel speed detection precision by the 
rotary sensor etc. is bad, a bird clapper and acceleration of vehicles are small, road surface reaction 
force is too small, and the precision of acceleration slip detection becomes bad, it may not be in a 
four-wheel-drive state. On the other hand, although the grounding road surface of the main driving 
wheels 1L and 1R will change and run conditions (the fall and the increase in running resistance in a 
road surface mu) will get worse if an acceleration slip is generated in the main driving wheels 1L and 
1 R on the sands or a snow coverage road surface Departing may become difficult, even if a road 
surface situation gets worse with slipping in the state of the pole low speeds at the time of start 
etc. and it becomes a four-wheel drive after that, since the influence by the road surface which the 
self-vehicle changed is so large that the speed of vehicles is low. 

[01 12] On the other hand, it becomes that it is possible in the stable run at the time of a low-speed 
run, — start stabilized even if it was the case where it departed in road surface situations which are 
easy to carry out an acceleration slip, such as the sands, is performed by driving ******** 3L and 
3R beforehand by the driving torque according to an operators demand driving torque (acceleration 
demand etc.) even if it is, before carrying out an acceleration slip with this operation form, if it is in 
the low-speed state below predetermined [ at the time of start 
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[01 13] When computing the target motor torque TM from the target power generation load torque 
Th, and it is in the low-speed state below predetermined at least and Th2 is chosen as Th at Step 
S630 in surplus torque transducer 8G here, you may make it compute the target motor torque TM 
according to accelerator opening. The timing diagram in the case of changing the output control of 
the load torque of a generator 7 into the low-speed state below predetermined to drawing 13 is 
shown. It is an example when ****** makes 5 or less km/h the low-speed state below 
predetermined. 

[0114] Although the case where a generator 7 is made into loaded condition under a specific 
condition is illustrated with the above-mentioned operation gestalt even if it is the case where an 
acceleration slip has not been carried out, only when the acceleration slip is being carried out, it is 
good also considering a generator 7 as loaded condition. Moreover, although explained by the case 
where drive a motor 4 on the voltage which the generator 7 generated, and a four-flower drive is 
constituted from an above-mentioned operation gestalt, it is not limited to this. The power which 
the generator 7 generated is supplied to other load equipments, and you may make it consume with 
the load equipment concerned. 

[01 15] Moreover, with the above-mentioned operation gestalt, although the internal combustion 
engine load limitation means by throttle control is explained, it is not limited to this. You may be 
made to carry out load limitation by the method by either of the ignition-timing retard of an internal 
combustion engine, an ignition cut, reduction of fuel or a halt, and throttle control at least. Next, it 
explains, referring to a drawing about the 2nd operation gestalt. In addition, the same sign is 
attached and explained about the same equipment as the above-mentioned operation gestalt. 
[0116] Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 1st operation gestalt, only the composition of surplus torque operation part 8E differs. 
Processing of the surplus torque operation part 8E is shown in drawing 14 . That is, after calculating 
output-torque Te of an engine 2 on a map as shown in drawing 15 at Step S700 first based on the 
signal from the engine-speed detection sensor 21 and a throttle sensor, it shifts to Step S710. 
[01 17] At Step S710, based on the rotational frequency Nh of the voltage V of a generator 7, the 
armature current la, and a generator 7, the torque TG of the present generator 7 is calculated and it 
shifts to Step S720 in the same operation as the above-mentioned step S40. At Step S720, the 
drive-system acceleration torque Tif is calculated based on the following formula, and it shifts to 
Step S730. 

[0118] Tif= (drive-system inertia (gear ratio is included)) x angular acceleration — here, it asks for 
angular acceleration from the wheel speed of front wheels 1L and 1R At Step S730, based on the 
following formula, the road surface reaction force Ff of front wheels 1 L and 1 R is computed, and it 
shifts to Step S740. 

Ff=(Te-TG) xTRxG - Tif — here — the amplification ratio of TR:torque converter — it is the gear 
ratio of G:change gear 

[01 19] By the above-mentioned formula, the multiplication of the TRxG is carried out to output- 
torque Te of an engine 2 for converting into the driving torque transmitted to front wheels 1 L and 
1 R. Moreover, when the generator 7 is not operating, naturally TG is zero. At Step S740, after 
starting the maximum update process section 63 and carrying out renewal of maximum of road 
surface reaction force, it shifts to Step S750. 

[0120] At Step S750, it judges [ whether a surplus is in an engine torque Te, and ] by the following 
formula. There is no surplus in output-torque Te of an engine, that is, if output-torque Te is smaller, 
it will shift to Step S780. On the other hand, a surplus is in an engine torque Te, that is, if output- 
torque Te is larger, it will shift to Step 770. 

[0121] Te > Ffm At the /TR/G step S770, it returns, after computing based on the following 
formula, the surplus torque Th, i.e., the target power generation load torque, beyond the maximum 
road surface reaction force marginal torque Ffm of the front wheels 1L and 1R of the engine 
output-torque Te. 
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Th = Te - (Ffm/TR/G) 

It is here, and S770 constitutes a surplus torque operation means, and Step S730 constitutes 

[ Steps S700-S750 ] the main driving wheel limit-torque operation means for the main driving wheel 

presumption means, respectively. 

[0122] If judged with the main driving wheels 1L and 1R having not carried out an acceleration slip 
at Step S750, after, carrying out road surface presumption of being a road surface with a possibility 
of shifting to Step 780, operating the road surface presumption section 60, and producing an 
acceleration slip on the other hand, it shifts to Step S790. At Step S790, when it judges with a road 
surface with a possibility of carrying out an acceleration slip, based on presumption of the road 
surface presumption section 60, it shifts to Step S800. When it judges with it not being the road 
surface which has a possibility of slipping, on the other hand, it shifts to Step S810, and after 
substituting zero for the target power generation load torque Th, it shifts to Step S820. 
[0123] At Step S800, the 2nd target load torque operation part 61 is started, and it shifts to Step 
S820 in quest of the target power generation load torque Th for the driving torque of target 
******** 3|_ and 3R considering as a necessary value. At Step S820, below vehicle speed 
[ predetermined ], for example, when it judged whether it was 5km [ or less ]/h and judges below 
with the predetermined vehicle speed, it shifts to Step S830, and when it judges with it being earlier 
than the predetermined vehicle speed, processing is ended and it returns. 

[0124] At Step S830, the 3rd target load torque operation part 62 is started, the 2nd target power 
generation load torque Th 2 is searched for, and it shifts to Step S840. At Step S840, when it 
returns after substituting the value of Th2 for Step S850 at Th, when the target power generation 
load torque Th and the 2nd target power generation load torque Th 2 according to the acceleration 
slip are compared and it judges with the 2nd target power generation load torque Th 2 being larger, 
otherwise, it judges, predetermined is ended and it returns. 

[0125] Although it is processing with the above-mentioned operation gestalt here so that the 
selection highness of the target power generation load torque Th according to the acceleration slip 
and the 2nd target power generation load torque Th 2 based on the low-speed state below 
predetermined may be taken, you may substitute the 2nd target power generation load torque Th 2 
for the target power generation load torque Th unconditionally in the low-speed state below 
predetermined. Next, it explains, referring to drawing 16 about processing of the above-mentioned 
maximum processing section 63. 

[0126] First, at Step S900, in Substitution Ffm, i.e., the maximum community torque, when below a 
predetermined threshold, i.e., vehicles, judges substantially whether it is a idle state and they judge 
with a idle state, they shift to Step S960 and reset zero to the maximum community torque Ffm, 
and ********** returns. On the other hand, when it judges with it not being a idle state, it shifts to 
Step S9 10. 

[0127] At Step S910, if front rear wheel difference deltaVF is calculated and this front rear wheel 
difference deltaVF judges more than with a predetermined threshold, since the acceleration slip will 
actually be generated, it shifts to Step S940. On the other hand, when it is presumed that the 
acceleration slip is not generated under a predetermined threshold, it shifts to Step S920 to perform 
a maximum update process. The above-mentioned predetermined threshold is taken as the value it 
is possible for the error by the time of revolution etc. not to produce. 

[0128] At Step S920, the road surface reaction force torque Ff and the maximum community torque 
Ffm of this time (present) are compared, if this road surface reaction force torque Ff is larger, it will 
shift to Step S930, otherwise, processing is ended and it returns. At Step S930, the road surface 
reaction force torque Ff of this time (present) is updated to the maximum community torque Ffm, 
and it returns. 

[0129] At Step S940, it shifts to Step S920, without comparing the road surface reaction force Ffs 
in front of one (at the time of the last operation) with this road surface reaction force torque Ff, 
shifting to Step S950, if this time is [ Ff ] smaller, otherwise, carrying out reset processing. At Step 
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S950, it returns, after resetting the maximum community torque Ffm to the present road surface 
reaction force torque Ff. 

[0130] Next, the operation in the equipment of the above-mentioned composition etc. is explained. 
With this operation gestalt, if direct detection of the actual acceleration slip (front rear wheel 
difference delta V) of front wheels 1 L and 1 R is not carried out but output-torque Te of an engine 2 
exceeds the road surface reaction force marginal torque Ff of front wheels 1L and 1 R, an 
acceleration slip of front wheels 1L and 1R will be suppressed by absorbing output-torque Te of the 
engine 2 to have exceeded with a generator 7, and the same operation and effect as the above- 
mentioned 1st operation gestalt will be demonstrated. 

[0131] Moreover, with the **** 2 operation gestalt, even if front rear wheel difference deltaV of 
practice becomes zero unlike the 1st operation gestalt, while output-torque Te of an engine 2 is 
over the road surface reaction force marginal torque Ff of the main driving wheels 1 L and 1 R 
concerned, it generates electricity with a generator 7 and the power generation load concerned is 
generated. That is, if it controls by front rear wheel difference deltaV about the load of a generator 
7, since there will be no possibility that hunting may be caused in the neighborhood front rear wheel 
difference deltaV becomes zero, and oscillating generating and a degree of comfort may get worse 
or it will not be completed as zero by the front rear wheel difference like the 1st operation gestalt, 
there is a possibility that front wheels 1 L and 1 R may become having carried out the acceleration 
slip with as for a while, and vehicles behavior may become unstable. 

[0132] On the other hand, since it generates electricity with a generator 7 as mentioned above with 
a **** 2 operation gestalt while output-torque Te of an engine 2 is over the road surface reaction 
force marginal torque Ff of the main driving wheels 1L and 1R concerned even if the front rear 
wheel difference of practice becomes zero, the above hunting is suppressed, and unexpected 
oscillating generating can be prevented, and it becomes possible to be stabilized and to complete a 
front rear wheel difference as zero. 

[0133] If a timing diagram shows, in the case of the 1st operation form, it will become like drawing 
17 . That is, it becomes easy to carry out hunting to the size proportional to change of slip velocity 
deltaVF of front wheels 1L and 1R from the torque absorbed with a generator 7 calculating. 
Although responsibility improves so that especially the gain K1 is large, it becomes easy to carry out 
hunting. In addition, based on a time change of slip velocity deltaVF etc., you may be made to 
perform PI control or PID control. 

[0134] On the other hand, since in the case of the 2nd operation gestalt there is output-torque 
estimate of the engine 2 exceeding road surface reaction force marginal torque even if it becomes a 
timing diagram as shown in drawing 18 and an actual wheel speed difference serves as zero, it is 
judged with there being torque which should be absorbed with a generator 7. Consequently, it is 
easy to converge the above-mentioned wheel speed difference, without causing hunting. 
[0135] Since the output torque which will be required of vehicles by gear change or decline in the 
rate of torque amplification of a torque converter if vehicles begin to depart and run becomes 
smaller and smaller at this time, if a road surface situation does not change a lot, the output torque 
of ******** 3L and 3R also becomes unnecessary so. Therefore, by carrying out renewal of 
maximum like this operation gestalt, taking out the output torque of ******** 3L and 3R too many 
is lost, and an energy loss can be suppressed. Moreover, it becomes unnecessary to perform an 
operation and a halt of a motor 4 frequently, and is desirable also from the point of the life of a 
motor 4. 

[0136] On the other hand, when the renewal of maximum of the road surface reaction force marginal 
torque used for the above-mentioned presumption is continued unconditionally, an acceleration slip 
cannot be detected even if it will be in the road surface state which the state of a road surface 
should change that a road surface mu shifts to a low road surface, and road surface reaction force 
declines etc., and the driving torque of ******** 3L and 3R should increase as [ show / in drawing 
1_9 ]. On the other hand, with this operation gestalt, if it judges with the state where the driving 
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force of ******** 3L and 3R should be increased, as shown in drawing 20 , even if it performs a 
maximum update process, it will become securable [ vehicles performance traverse necessary by 
generating the driving torque of ******** 3L and 3R appropriately ] by resetting the maximum 
community torque Ffm which was carrying out renewal of maximum. Drawing 20 is the case where a 
reset judging is performed by whether actual wheel speed difference deltaVF exceeded the 
predetermined threshold. 

[0137] In addition, from the state (state in a power generation load) where ******** 3L and 3R 
have generated driving torque, when renewal of maximum is reset, as a result of the maximum 
community torque used as criteria falling, the driving torque of ******** 3L and 3R increases. In 
judging reset here by actual speed-difference deltaV of the main driving wheels 1L and 1R and 
******** 3L and 3R, in order to prevent the incorrect judging by the wheel speed difference at the 
time of revolution etc., it is necessary to give a margin for a threshold to some extent. For this 
reason, if a slip which exceeds a threshold does not arise even if it is the low road surface of a 
limitation, reset of the maximum community torque Ffm is not performed. 

[0138] on the other hand, in resetting based on presumption of a bad road or a wheel grip limitation 
If a direct slip is not detected from speed-difference deltaV but road surface change is detected 
paying attention to the frequency characteristic of speed-difference deltaV, as shown in drawing 21 
since whether it is the road surface which needs the driving force of ******** 3L and 3R can judge 
even if it is the case where speed-difference deltaV does not exceed a threshold, an acceleration 
slip is carried out in the state of being easy to produce an acceleration slip — ******** 3L and 3R 
become easy to output driving torque beforehand 

[0139] Moreover, by resetting in the case of a bad road, when vehicles are stable in non-** which 
carries out an acceleration slip, ******** 3L and 3R become easy to output driving torque at the 
time of a bad road run, and bad road running-the-whole-distance nature improves at it. Moreover, 
on a climb way, since distribution of an order load becomes the inclination which a rear wheel side 
increases by load movement, it becomes easy to carry out the acceleration slip of the main driving 
wheels 1L and 1R concerned, namely, they are the road surface situations which should increase 
the driving force of ******** 3L and 3R. Therefore, by making it reset, if a climb way is presumed, 
since the main driving wheels 1L and 1R are front-wheel sides, an acceleration slip of the main 
driving wheels 1 L and 1 R concerned can be suppressed appropriately. 

[0140] Moreover, when the running resistance of the sands, a snow coverage way, etc. is large, while 
an acceleration slip of the main driving wheels 1 L and 1 R is suppressed by resetting, performance 
traverse can be raised by considering as a four-flower drive state. Moreover, with this operation 
gestalt, it can reduce performing superfluously reset at the time of changing a road surface situation 
by resetting, only when becoming small as road surface reaction force marginal torque like A in 
drawing 22 runs. 

[0141] Moreover, it becomes possible to suppress appropriately an acceleration slip of the main 
driving wheels 1 L and 1 R at the time of vehicles start by resetting at. the time of a stop in view of 
being easy to produce an acceleration slip at the time of start of vehicles. Here, with the above- 
mentioned operation gestalt, since it is reconfiguring to the road surface reaction force marginal 
torque Ff of present (actually) according to the road surface at the time of resetting, it becomes 
possible to suppress an acceleration slip appropriately according to the present road surface state. 
However, the maximum community torque Ffm which reconfigures is not limited to the current value. 
For example, two or more initial value is prepared beforehand, and you may make it choose initial 
value according to the present road surface. 

[0142] Moreover, you may replace processing of Steps S750 and S770 in surplus torque operation 
part 8E by operations, such as driving torque motor torque of ******** 3L and 3R. Moreover, as 
shown in drawing 23 , you may process Step S771 - Step S775 instead of Step S750 and processing 
of S770. Namely, while imposing the gain (0.9) of the maximum road surface marginal torque Ffm and 
calculating Flim at Step S771 Compute the driving torque Fd of the main driving wheels 1L and 1R 
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at Step S772, compute surplus torque at Step S773 continuously, and at Step S774, if there is no 
surplus torque It shifts to the above-mentioned step S780, and the power generation load torque Th 
is computed at the surplus ****** step S775, and it shifts to the above-mentioned step S820. The 
example of a maximum community torque Ffm operation in this processing is shown in drawing 24 , 
and the example of a power generation load torque operation is shown in drawing 25 . In this 
processing, it becomes possible to give a margin to the maximum community torque Ffm. It becomes 
the ******** torque equivalent to hatching among drawing 25 . 

[0143] Next, it explains, referring to a drawing about the 3rd operation gestalt. In addition, the same 
sign is attached and explained about the same equipment as the above-mentioned operation gestalt. 
Although the basic composition of this operation gestalt is the same as that of each above- 
mentioned operation gestalt, it differs in that the 4WD controller 8 is equipped with motor torque 
limitation operation part 8H and field current transducer 8J. 

[0144] The above-mentioned motor torque limitation operation part 8H are called after processing 
of above-mentioned surplus torque transducer 8G is completed, and field current transducer 8J are 
called after processing of motor torque limitation operation part 8H is completed. The processing of 
motor torque limitation operation part 8H is shown in drawing 26 . That is, first, at Step S1000, the 
presumed car body speed VS is presumed and it shifts to Step S1010. The presumed car body 
speed VS can be presumed from the detection value of for example, an order G sensor etc. 
[0145] At Step S1010, rear wheel wheel speed VR' at the time of presupposing that the acceleration 
slip is not generated with rear wheels 3L and 3R from the diameter of a tire etc. based on the 
above-mentioned presumed car body speed VS is calculated, and it shifts to Step S1020. At Step 
S1020, the wheel speed VR of rear wheels 3L and 3R is inputted from the vehicle speed sensor of 
rear wheels 3L and 3R, and from the following formula, amount of acceleration slips deltaVR in rear 
wheels 3L and 3R is computed, and it shifts to Step S1030. In addition, wheel speed VR is taken as 
the average of a right-and-left ring. 

[0146] deltaVR = VR - At the VR' step S1030, it judges by deltaVR whether rear wheels 3L and 3R 
are carrying out the acceleration slip. Below value [ predetermined ], for example, when deltaVR 
judges with zero or less [ 3L and 3R ], i.e., rear wheels, having not carried out [ deltaVR ] an 
acceleration slip, after it shifts to Step S1040 and substitutes 0 for FR flag, it returns. 
[0147] On the other hand, when it judges with deltaVR being larger than 0, that is, rear wheels 3L 
and 3R carrying out the acceleration slip at Step S1030, it shifts to Step S1050. At Step S1050, 
limit-torque TdeltaVR to which amount of acceleration slips deltaVR of the above-mentioned rear 
wheels 3L and 3R responded and which should be restricted is calculated by the following formula, 
and it shifts to Step S1060. 

[0148] TdeltaVR = K4 x At the deltaVR step S1060, the present motor torque Tm is calculated 
based on the following formula, and it shifts to Step S1070. 
Tm =K5xIa xlfm — here, K4 and K5 are gain and a constant 

[0149] At Step S1070, based on the following formula, the target motor torque TM which restricted 
only limit-torque TdeltaVR is searched for, and it shifts to Step S1080. 

TM = Tm - At the TdeltaVR step S1080, 1 is substituted for FR flag which shows that the target 
motor torque TM was calculated, and it returns to it. 

[0150] Moreover, in field current transducer 8J, processing as shown in drawing 27 is performed. 
That is, it judges whether the target motor torque TM was first calculated at Step S1200. When FR 
judges with 1 [ TM ], i.e., target motor torque, being changed, it shifts to Step S1210. On the other 
hand, when FR judges with 0 [ TM ], i.e., target motor torque, not being changed, it returns as it is. 
[0151] At Step S1210, from the induced voltage E of several Nm rotation of a motor 4, the armature 
current la, and a motor 4, the motor field current Ifm used as the target motor torque TM after 
change is computed, and it returns, after outputting the computed motor field current Ifm to motor 
control section 8C. Here, Step S1000 - Step S1030 constitute a ******** slip presumption means, 
and Step S1040 - Step S1080, Step S1200, and Step S1210 constitute a motor torque limitation 
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means. 

[0152] With this operation gestalt, if the rear wheels 3L and 3R (********) driven by the motor 4 
carry out an acceleration slip, the motor field current Ifm will become small, a motor efficiency will 
fall, the acceleration slip in rear wheels 3L and 3R will also be suppressed, and rolling-stock-run 
stability will improve further. In additidh, instead of controlling the motor field current Ifm according 
to the target motor torque TM, according to deltaVR, you may control the motor field current Ifm 
directly so that deltaVR becomes below zero. 

[0153] Next, it explains, referring to a drawing about the 4th operation gestalt. In addition, the same 
sign is attached and explained about the same equipment as the above-mentioned operation gestalt. 
Although the basic composition of this operation gestalt is the same as that of each above- 
mentioned operation gestalt, as shown in drawing 28, it differs at a point equipped with a battery 30 
and the distributor 31 which distributes a part of power which the generator 7 generated to a 
battery 30. 

[0154] That is, the distributor 31 which constitutes a power distribution means in the middle of the 
above-mentioned electric wire 9 is infixed. This distributor 31 is adjusting the resistance of variable- 
resistor 31a, and change of the partition ratio by the side of a motor 4 and a battery 30 is possible 
for it, and it changes the partition ratio by the instructions from the 4WD controller 8. A sign 32 is a 
voltage converter and changes 42 volts into the voltage which can store electricity [ of a battery 
30 ] the voltage of the supplied power at 12 volts. 

[0155] Moreover, the above-mentioned 4WD controller 8 is equipped with distributor control-section 
8K which constitute a power distribution means. These distributor control-section 8K are called 
after processing of above-mentioned motor torque limitation operation part 8H, or processing of 
field current transducer 8J. Processing of distributor control-section 8K is performed as shown in 
drawing 29 . That is, it judges first whether rear wheels 3L and 3R are carrying out the acceleration 
slip at Step S1300. If it judges with rear wheels 3L and 3R having not carried out an acceleration 
slip, it will shift to Step S1320. Moreover, if it judges with rear wheels 3L and 3R carrying out the 
acceleration slip, it will shift to Step S1310. 

[0156] Here, whether the acceleration slip is carried out should just judge by the result of 
processing of the above-mentioned step S1000 which constitutes a ******** slip presumption 
means - Step S1020. At Step S1310, by the partition ratio determined beforehand, the instructions 
which distribute a part of voltage V which the generator 7 generated to a battery 30 side are 
outputted to a distributor 31, and it returns. 

[0157] Moreover, at Step S1320, the electric power supply by the side of a battery 30 is stopped, 
and it returns, after outputting the instructions which supply power only to a motor side to a 
distributor 31. In addition, in Step S1310, it is good also considering the partition ratio of the above- 
mentioned distributor 31 as adjustable so that an acceleration slip of a rear wheel may be 
suppressed according to slip ratio. Here, in calculating amount of slips deltaVR from the difference 
of wheel speed VR' and ****** VR for which it asked from the presumed car body speed VS, it 
calculates the above-mentioned slip ratio A by the following formula. 
[0158] 

A VR 

A = 

VR' 

Moreover, in calculating superfluous torque from the amount of road surface marginal grips, and the 
motor torque Tm and judging the existence of an acceleration slip, it calculates slip ratio A by the 
following. 
[0159] 
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ATm 

A = 

Tm 

With this operation gestalt, if rear wheels 3L and 3R carry out an acceleration slip, the driving force 
of rear wheels 3L and 3R will decrease by making small voltage to the motor 4 which drives the rear 
wheels 3L and 3R, an acceleration slip of rear wheels 3L and 3R will be suppressed, and the same 
operation and effect as an above-mentioned operation gestalt will be demonstrated. 
[0160] Moreover, the voltage which does not supply the voltage which is not supplied to a motor 4 
at this time to a motor 4 since a part is stored electricity at a battery 30 can be used effectively 
separately. Next, it explains, referring to a drawing about the 5th operation gestalt. In addition, the 
same sign is attached and explained about the same equipment as the above-mentioned operation 
gestalt. Although the basic composition of this operation gestalt is the same as that of each above- 
mentioned operation gestalt, it is having clutch control limited section 8L which restricts the rate of 
torque transmission of a clutch 12, and differs in that an acceleration slip of rear wheels 3L and 3R 
is suppressed. Clutch control limited section 8L constitutes transfer torque control means. 
[0161] This clutch control limited section 8L is called instead of the above-mentioned distributor 
control-section 8K after processing of above-mentioned motor torque limitation operation part 8H, 
or processing of field current transducer 8J. As processing of the above-mentioned clutch control 
limited section 8L is shown in drawing 30 , first it is Step S1400 and judges whether rear wheels 3L 
and 3R are carrying out the acceleration slip. When it judges with rear wheels 3L and 3R having not 
carried out an acceleration slip, it shifts to Step S1420, and when it judges with rear wheels 3L and 
3R carrying out the acceleration slip, it shifts to Step S1410. 

[0162] Here, whether the acceleration slip is carried out should just judge by the result of 
processing of the above-mentioned step S1000 which is a slip state detection means - Step S1030. 
At Step S1410, the torque according to the amount of acceleration slips of rear wheels 3L and 3R 
which should be reduced is calculated as mentioned above. The maximum torque transmissibility in a 
clutch 12 is calculated from the reduction torque deltaVR which should be reduced or deltaTM, and 
the present motor output torque, and it returns, after outputting the maximum torque 
transmissibility KD to clutch control-section 8D. 

[0163] On the other hand, at Step S1420, 100 which shows 100% is substituted for the maximum 
torque transmissibility KD, and it returns, after outputting the maximum torque transmissibility KD to 
clutch control-section 8D. Moreover, in clutch control-section 8D, it restricts so that the upper 
limit of the rate of torque transmission of a clutch 1 2 may serve as the maximum torque 
transmissibility KD inputted from above-mentioned clutch control limited section 8L 
[0164] With this operation gestalt, if rear wheels 3L and 3R carry out an acceleration slip, by the 
upper limit of the transmissibility of the driving force to the rear wheels 3L and 3R with a clutch 12 
being suppressed, the driving force actually transmitted to rear wheels 3L and 3R will decrease, and 
an acceleration slip with rear wheels 3L and 3R will be suppressed. Consequently, the same 
operation effect as each above-mentioned operation gestalt is demonstrated. Next, it explains, 
referring to a drawing about the 6th operation gestalt. In addition, the same sign is attached and 
explained about the same equipment as the above-mentioned operation gestalt. 
[0165] Although the basic composition of this operation gestalt is the same as that of each above- 
mentioned operation gestalt, it differs in that the 4WD controller 8 is equipped with internal 
combustion engine output-control section 8M. Internal combustion engine output-control section 
8M constitute an internal combustion engine output-control means. These internal combustion 
engine output-control section 8M are called instead of above-mentioned clutch control limited 
section 8L and the above-mentioned distributor control-section 8K after processing of above- 
mentioned motor torque limitation operation part 8H, or processing of field current transducer 8 J. 
[0166] Processing of above-mentioned internal combustion engine output-control section 8M is 
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shown in drawing 31 . First, it judges whether rear wheels 3L and 3R are carrying out the 
acceleration slip at Step S1500. When it judges with rear wheels 3L and 3R having not carried out 
an acceleration slip, it shifts to Step S1510, and the instructions which open the throttle opening of 
the subslot bulb 16 more than the opening of the main throttle valve 15 are outputted to the motor 
controller 20, and it returns. On the other hand, when it judges with rear wheels 3L and 3R carrying 
out the acceleration slip, it shifts to Step S1520. 

[0167] At Step S1520, the slip ratio of rear wheels 3L and 3R is calculated, and it shifts to Step 
S1530. Here, in calculating amount of slips deltaVR from the difference of wheel speed VR' and 

VR for which it asked from the presumed car body speed VS, it calculates the above- 
mentioned slip ratio A by the following formula. 
AVR 

A = 

VR' 

Moreover, in calculating superfluous torque from the amount of road surface marginal grips, and the 
motor torque Tm and judging the existence of an acceleration slip, it calculates slip ratio A by the 
following, 
[0168] 

ATm 

A = 

Tm 

At Step S1530, the throttle opening to the closed direction according to the above-mentioned 
amount of acceleration slips is calculated. For, example, it returns, after calculating by the following 
formula and outputting the calculated opening instructions to the motor controller 20. 
[0169] theta =K6xA — here, K6 is gain and a constant But you may make it change gain K6 with the 
deflection of the last slip ratio and this slip ratio etc. With this operation gestalt, reduction control of 
the engine 2 output is carried out regardless of [ the amount according to slip ratio A which is the 
slip state detection value of rear wheels 3L and 3R / that a sub throttle is adjusted in the closed 
direction ] accelerator operation of an operator. Consequently, the power generation load of the part 
generator 7 becomes small, that is, the driving torque transmitted to rear wheels 3L and 3R from a 
motor 4 becomes small, and an acceleration slip of rear wheels 3L and 3R decreases, or it is 
suppressed. 

[0170] Consequently, while an acceleration slip is suppressed and run stability improves also with 
rear wheels 3L and 3R, as a result of stopping the output torque of an engine 2, energy efficiency 
improves and it leads to the improvement in mpg. Next, it explains, referring to a drawing about the 
7th operation gestalt. In addition, the same sign is attached and explained about the same equipment 
as the above-mentioned operation gestalt. 

[0171] the basic composition of this operation gestalt — the [ the 1st and ] — although it is the 
same as that of 2 operation gestalten, as shown in drawing 32 , it has the battery 49 for motorised 
And the power from a generator 7 and the power from the above-mentioned battery 49 for 
motorised are supplied to a motor 4 through an inverter 50. In addition, the above-mentioned 
battery 49 has the relay (un-illustrating) for intercepting supply of power. 

[0172] An inverter 50 adds with the power supplied from a generator 7, and is outputted to a motor 
4 while it changes into an alternating current the power supplied from the battery 49. Moreover, 
electric energy supplied to a motor 4 from a battery 49 by the instructions from a controller 8 is 
adjusted. Moreover, target torque limitation section 8F of this operation gestalt are explained based 
on drawing 33 . 

[0173] First, it judges whether the above-mentioned target power generation load torque Th is 
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larger than the maximum load capacity HQ of a generator 7 at Step S300. When the target power 
generation load torque Th judges below with the maximum load capacity HQ of the generator 7 
concerned, it shifts to Step S400, zero are substituted for Bh, and it returns, after starting the 
battery control section 65 at Step S410 continuously. On the other hand, when it judges with the 
target power generation load torque Th being larger than the maximum load capacity HQ of a 
generator 7 at Step S300, it shifts to Step S3 10. 

[0174] At Step S310, excess torque deltaTb exceeding the maximum load capacity HQ in the target 
power generation load torque Th is calculated by the following formula, and it shifts to Step S320. 
deltaTb= Th - At the HQ step S320, based on the signal from the engine-speed detection sensor 21 
and a throttle sensor etc., the present engine torque Te is calculated and it shifts to Step S330. 
[0175] At Step S330, like the following formula, the engine-torque upper limit TeM which subtracted 
the above-mentioned excess torque deltaTb from the above-mentioned engine torque Te is 
calculated, and after outputting the calculated engine-torque upper limit TeM to the engine 
controller 18, it shifts to Step S340. 

TeM =Te -deltaTb — here, by the engine controller 18, the engine torque Te concerned is 
restricted so that it may become the upper limit of an engine torque Te about the inputted engine- 
torque ugper limit TeM regardless of operation of an operator's accelerator pedal 17 The processing 
so far constitutes an internal combustion engine load limitation means from an above-mentioned 
step S3 10. 

[0176] At Step S340, it judges whether there is any acceleration demand based on the control input 
of an accelerator pedal, and when there is no acceleration demand more than predetermined, it 
shifts to Step S420. On the other hand, when there is an acceleration demand more than 
predetermined, it shifts to Step S350. Whether there is any acceleration demand more than 
predetermined [ above-mentioned ] judges whether it is a hatching position based on the map 
shown in drawing 34 . That is, when more than predetermined accelerator opening carries out 
predetermined-time continuation, it judges with there having been an acceleration demand. Because 
a stack state can be detected certainly, it is using whether predetermined-time continuation is 
carried out. 

[0177] The speed of ******** 3L and 3R is got [ whether it is below a predetermined value and ] 
blocked with Step S350, and it judges at it whether it is the stack state where the speed of 
******** 3L and 3R was suppressed as compared with the acceleration demand. When it judges 
with a stack state, it shifts to Step S360. On the other hand, when it judges with it not being in a 
stack state, it shifts to Step S420. 

[0178] At Step S360, excess torque deltaTb is substituted for Bh, and in Step S370, the battery 
control section 65 is started, the power supply from a battery is adjusted, and it shifts to Step S420. 
Moreover, at Step S420, it returns, after restricting the power generation load torque Th to the 
maximum load capacity HQ of a generator 7. 

[0179] Next, the battery control section 65 is explained based on drawing 35 . First, Bh judges 
whether it is zero at Step S500, and if it is zero, processing which shifts to Step S530 and stops the 
electric power supply from a battery 49 will be performed. If Bh is not zero, it will shift to Step S510. 
At Step S510, based on the following formula, the amount of supply from a battery 49 is calculated, 
and it shifts to Step S520. 

[0180] BP=K7 and Bh — here, K7 is gain and a constant At Step S520, the signal according to BP is 
supplied to an inverter 50, and it returns. Moreover, at Step S530, power halt instructions are 
supplied to a battery 49 and an inverter 50, and it returns to them. 

[0181] Next, an operation, effect, etc. of this operation gestalt are explained. If there is a possibility 
of exceeding or surplus torque becomes large and exceeds the load-carrying capacity of a 
generator, according to the exceeded torque, reduction adjustment of the output torque of an 
engine 2 will be carried out. Consequently, a big generator with not necessarily big load-carrying 
capacity becomes unnecessary, and becomes advantageous [ loading nature such as cost and a 
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monopoly space of a generator, ]. 

[0182] Moreover, in this way, when restricting the output torque of an engine 2 in view of the load- 
carrying capacity of a generator with an internal combustion engine load limitation means If it judges 
with the state where the driving force of ******** 3L and 3R declines as compared with an 
acceleration demand when it is in the so-called stack state which the main driving wheels 1L and 1R 
race The result which increases the electric energy supplied to a motor 4 from a battery 49 a 
decreased part of the output torque of the above-mentioned engine 2, Since the part and the 
driving torque of ******** 3L and 3R increase and the total driving force of vehicles can be equally 
maintained even if it reduces the output torque of an engine 2, in order to suppress an acceleration 
slip of the main driving wheels 1 L and 1 R when vehicles carry out a stack, the escape performance 
from a stack state improves. 

[0183] In addition, although this operation gestalt explained the example in the case of the vehicles 
in which a four-flower drive is possible, also in the vehicles which are equipped with two or more 
wheels, drive some wheels with an internal combustion engine, and drive the wheel of all other [ a 
part of ] or remainder by the motor 4, it is applicable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline equipment configuration view concerning the 1st operation gestalt based 
on this invention. 

[Drawing 2] It is a system configuration view concerning the 1st operation gestalt based on this 
invention? 

[Drawing 3] It is the block diagram showing 4WD controller concerning the 1st operation gestalt 
based on this invention. 

[Drawing 4] It is drawing showing procedure with the equipment concerning the 1st operation gestalt 
based on this invention. 

[Drawing 5] It is drawing showing processing of the surplus torque operation part concerning the 1st 
operation gestalt based on this invention. 

[Drawing 6] It is drawing showing processing of the road surface presumption section concerning the 
operation gestalt based on this invention. 

[Drawing 7] It is drawing showing the wheel speed wave at the time of a grip limitation. 

[Drawing 8] It is drawing showing the wheel speed wave at the time of a bad road run. 

[Drawing 9] It is drawing showing the relation between accelerator opening and a distribution rate. 

[Drawing 10] It is drawing showing processing of the target torque limitation section concerning the 

1st operation gestalt based on this invention. 

[Drawing 11] It is drawing showing processing of the surplus torque transducer concerning the 1st 
operation gestalt based on this invention. 

[Drawing 12] It is drawing showing the example of a timing diagram of the surplus torque transducer 
concerning the 1 st operation gestalt based on this invention. 

[Drawing 13] It is drawing showing the example of a timing diagram of another surplus torque 
transducer concerning the 1st operation gestalt based on this invention. 

[Drawing 14] It is drawing showing processing of the surplus torque operation part concerning the 
2nd operation gestalt based on this invention. 

[Drawing 15] It is drawing showing the map for the operation of an engine torque. 

[Drawing 16] It is drawing showing processing of the maximum update process section concerning 

the 2nd operation gestalt based on this invention. 

[Drawing 17] It is drawing showing the timing diagram based on the 1st operation gestalt. 
[Drawing 18] It is drawing showing the timing diagram based on the 2nd operation gestalt 
[Drawing 19] It is drawing showing the timing diagram when not carrying out renewal of maximum. 
[Drawing 20] It is drawing showing the timing diagram in the case of carrying out renewal of 
maximum. 

[Drawing 21] It is drawing showing another timing diagram in the case of carrying out renewal of 
maximum. 

[Drawing 22] It is drawing showing the timing diagram which reset of renewal of maximum attaches. 
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[Drawing 23] It is drawing explaining another processing of the surplus torque operation part 
concerning the 2nd operation gestalt based on this invention. 

[Drawing 24] It is the timing diagram which shows the example of the maximum community torque 
operation. 

[Drawing 25] It is the timing diagram which shows the example of an operation of power generation 
load torque. 

[Drawing 26] It is drawing showing processing of the motor limit operation part concerning the 3rd 
operation gestalt based on this invention. 

[Drawing 27] It is drawing showing processing of the field current transducer concerning the 3rd 
operation gestalt based on this invention. 

[Drawing 28] It is an outline equipment configuration view concerning the 4th operation gestalt 
based on this invention. 

[Drawing 29] It is drawing showing processing of the distribution control section concerning the 4th 
operation gestalt based on this invention. 

[Drawing 30] It is drawing showing processing of the clutch control limited section concerning the 
5th operation gestalt based on this invention. 

[Drawing 31] It is drawing showing processing of the internal combustion engine output-control 
section concerning the 6th operation gestalt based on this invention. 

[Drawing 32] It is an outline equipment configuration view concerning the 7th operation gestalt 
based on this invention. 

[Drawing 33] It is drawing showing the target torque limitation section concerning the 7th operation 
gestalt based on this invention. 

[Drawing 34] It is drawing showing the map for the acceleration demand judging concerning the 7th 
operation gestalt based on this invention. 

[Drawing 35] It is drawing showing processing of the battery control section concerning the 7th 
operation gestalt based on this invention. 
[Description of Notations] 
1 L, 1 R Front wheel 
2 Engine 

3L, 3R Rear wheel 
4 Motor 

6 Belt 

7 Generator 

8 4WD Controller 

9 Electric Wire 

10 Junction Box 

1 1 Reducer 

12 Clutch 

1 4 Inlet-Pipe Way 

15 Main Throttle Valve 

16 Sub Throttle Valve 

18 Engine Controller 

1 9 Step Motor 

20 Motor Controller 

21 Engine Speed Sensor 

22 Voltage Regulator 

23 Current Sensor 

26 Rotational Frequency Sensor for Motors 
27floor lines, 27FR, 27RL, 27RR wheel speed sensor 
30 Battery 
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31 Distributor 

49 Battery 

50 Inverter 

Ifh Field current of a generator 

V Voltage of a generator 

Nh Rotational frequency of a generator 

la Armature current 

Ifm Field current of a motor 

E The induced voltage of a motor 

Nm Rotational frequency of a motor 

TG Generator load torque 

Th Target generator load torque 

Th2 The 2nd target generator load torque 

Tm Torque of a motor 

TM Target torque of a motor 

Te Output torque of an engine 

Ff Road surface marginal reaction force torque 

Ffm The maximum road surface marginal reaction force torque 



[Translation done.] 
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[0007] 

Lx^zi^frzmfct&mfmx y ~yym^mt . 
jjebmii:* y THje^a-cBawiw^iDa^ y ru 

'J -y TSCJE t f6HM?f h Jl'? fc±K3Mt»tf> b)V9 

i><7)X'hh> 

[00 08] mz. JIW8B2 CBBttLft:»^±. W** 

i tciatttJt»^tc»L, ±£rmkx y -yr«s#s 
z.k*®mt-thi><nxsbh. mz. w*Ji3{ciei8L 



ggitl k %fflm}tfi<?>8&m%.J}V&ft b)^9 b cr>m* 
him^V */7<r&i$k*:ft&rhZb : &WgLb-tkh<n 
X-fob. 

[ 0 0 0 9 ] mz. »*B4fc:8SKLJtf6W4. 
«MM ff^ Si4 . _LK*WIS0>*«* ffif Wl- 9 & M-r 

9 &1&z.ti#& J h>U9 h;U9-mM^b . 

[OOlOliXl:. 8»*«5fc:iB«UfcaW4, 

iv9mzmr5%4mYiv9 i k zmwib-tt fc 

fc8EttUfc»*t=«t. JJSJSWM>^^**#af4. IE 

iM*tfo»ffiR*RB# h )V9 zm%-$&wmmm 

L/cKffiK^Ps-^ b ftsmfflfrbmmmzmmz 
tihmm b >v9 b <r>mmzm^ gmvm t c 

[ 0 0 1 1 ] mz. lt«fll7fc:IE«LfcJWHJ4. 
SJ4. IHttl6tf>l8fflR*l»*h^f SJIffi-f 4BR»h/l' 
SR^)RB# fcft^RSIf b)U9mb SrJt^L±# 

wjlx. iM^M&bivfzmfemzw&fe-thmR 

k-r 4 i t zmw.b-?h i><nx-fo& . 
[0012]^:. »*3H8fc:lE«tfefftW4, IS^* 
7 tclEm L fc«Wctc« L . ±IEH^ h/^ 'J -b -y h *H 

«4, i^ajfcm3e«KUi^*^fc:. flaeswi^BSft 

^3 S: ifJp-T^ # «UB k h Z b £ «f IS k -T «. i, (OX' 

bh. mz, M0*9&Bmi,t:fmts M*ii7X{4 
n*E8i=e«L;fc«ij£c$tu nmmzterthm&y 

±imftb)\,9mz-vb^mii. imiukrvyr 
m#ffi£&fk<r>m£mzm<f£mn9'v ••/-rm^L< 

£#MbWfe?&ZbZ&mb-rhl><nX'S>&. 

tooi3]»:i:. m-$mi oizsSMLtz%mt. if* 
m 7 —miRT% 9cr>\,^-ftiMztm Ltzmmzn l . sss 
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loouiat. if^i i fcettUjfcfMHii. n$ 

JS7~fi*ifl OOVvfft^KiefiLfcfitJfcCcfcfU £ 

fmjjzmrnt^imtwfet&zt zmsib-t&h 
[ooi5]«c. mim \ 2tcE«iufe»w«. it* 

iS7~~itt*if 1 i<0VYf^cffiifcLfc«JSt=*tU * 

[00 16iat. !ff*iSl 3teSBttLfc»0iW:, If* 
Sr^fSfc-Tfitor**. if*Hl 4lelBi£t*: 

«B^«. it*iS7-is*isi sco^-rtnynzmmLtzm 

tf^EOBffi^RB^W^J: 9 *>/h$ <&<Tt>. Jb 
SBfcfcBR* SrBrJ£*fc:SR5&r& - i: £#12 fT 

[ o o 1 7 ] mz. nt*js 1 5 kehl it* 

3S 7 ~i»*JS 1 4 <9V vFttfptzfBSBL Ltim&lzft L . ± 
ffiBRfl h/l'? U * -y h^gfctfWK^SBfSStftt. PM 1 

hhz tZ¥fW.ft$>i><nTh&. mz. ff*isi 6K 

IBtK L fc««5Ui . if *IS 1 -if *H 6 <*> v YtffuweEtt 
T"lg» L . SBmmbUjEfKtttSftHfeV u/cm^i TIE 

mztih z t znmt-tz i>nx-$>&. 

[00 1 8] &te. ff*iSl 7fcE»LJfcR9!MU if* 

js 1 6 tciBtt LJt l s mmmmmx u y r-r 
n* h ^rmtti^&b tost . ±fBi%m«s$'Jffl!#s«±~ 

Ja3t^ U -yriJ^ixfil^K^ilBS^y -y^Sfe-Hl 
[ 0 0 1 9 ] <*fcs »$* 1 8CEaL>t»Wti. 19* 



jb 1 6 fcKtt LJt«i«»c» l . mmmmumx u -y 
t,zti Lmjzm&nnrz t & & i. o \z±.%z$mM<n 

[0020] mz. ffiXmi 9CBttLfcJMHI4. »* 
^16 (ClE® UfcfllJfiKW L , fgiStfe^M^ U -y 7^- 

*3B4«««IIW»*S«:ffli-6C k&«at-*-ftt^T 
[ 0 0 2 1 3 iKfc, 11*112 0 iziffl L1z¥tm±. li* 

in 7~ii*iii 9<D^-ftti)HzsmLtemmzmL. 
mrv ■yrnBwts6#swiss&fc«^&. *tt^u yr 

C 0 0 2 2 ] »*3H2 1 (cfiiltfcRWtt, If* 

Jii 7~if*ii2 o<7)^-ttU)HztmLtzmmzML. 
xv vy-a-ztiffiz&fflt. m$&wii^m<7)ymzm~5 
&B&MV^bWtr&zti<mLb-t&i>f>x'h2>. 

C 0 0 2 3 ] <W=. S*H2 2fcE»Lfc»W±, If* 

in 7~is*JS2 iwv^-rit*HcietKL^fli«t«t. 

&&*ix(r>ib&$mfflsibmfctk z b *nmb-r& i> 
cox-hz. 

[0024] mz, |f*i«2 3CIB«tfc»W4. if* 
£1 7~»*^2 2tf5V^i*j6»caBttLfcfll*fc«L 

[0025] «CtC. ff*JB2 4t=SH«Lfc»W(i, if* 
IS 1 6 -I«*IS 2 3 OV ^■m^fcffitt L L . 

5HK*os*iBi!) b/u^ Srfi?ttj-rss* wi^Eta^a 
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3Bfc fc ft* L . .LIES* h rt^ 4*!il#Rtf1*tfl 

&^h;W;?£iM^I>m«£i5W#8fc- Srfi!*.. ± 
fEfgl&lix U v rJtS*STB«il*«flnia^. f -/ 7' UT 

fcU£-3 # . BfSWT<0fi5aFRJB fc We L fc fc * tCliJbfE 

ttz t # mjJE*mMW¥R*fla - fc *«p 

[ 0 0 2 6 ] mz^ m&%2 5iZsffiLX:58 i m, it* 
m 1 6 ~fflt*ll 2 3W rftlMZtm L Jfc««fc*f L . 

fc . mM^^T^S^^TcO®^®*^*^^ 

«± » -msmmm* v-y-rLx^t m& s *&-c 

e>ffi&tfmtpi%.zti&t$&(,zit. mmmtmx 'J •* 
■r&izm t am i nim-m £*» htmz, jj eb* 
h «taj#a**«!aj Lfcw*iB» ^ ? cjc t fc* 2 

coztmnm (c±se««wo wi-? sr*n»t* - fc 

[ 0 0 2 7 ] <Kte, f**«2 6KiB«Lfc»Wi. If* 
117, ff*JS2 4, X»iff*H2 5WVvfft#HciE«i 

s^rki wu? s- T?^)vmm!mmm.<»wfem)<z%r5 

Z. b ZW&h-th i>CDX'$>& . if*S 
2 7 fciB»Lfc»BHJ±. ff*Jl 1 6-1**112 3<0Wf 

tifrizim tammzn 1 . jSM^Hijf&??*iE#2: we 

Wet. ±iE»iM»xy yntfewcwtoi*** 
fw» $ it h z. t sr #® t -f s t <r>x- h * . 

[0028] mz. »**2 SfcSRLfcfHBIi, 8t* 
HI 6~H*JS2 3<mvrei*»fcE«Lfc*J«i=*tU 

iMH^ans* vv7Lx^&btmztL& m-sx-fr -> 



W h K±l e^mJS^ h )V9 *ffim h Z. t Sr#S b 

[0029] mz. H*3I2 9tCieS2L7t5|HBt±, if* 
3S1 6~l««JS280V^-fihJ>»t38BttUfcfll«KWU, 

lei O^iBiS^JlfiSX 'J 7 7" LT 1^4 fc ¥>J^f4 1# 

ul. mMmfrt>&.m®mzBm-2ti&h)U7i)mmm 
•thWto® h)V9%m*Wtb *ffiz-hz b zmib-tz, 

i><7)X'fo&. 

[ 0 0 3 0 ] <XIZ. IS*fl3 OlZgfflLtzWm. If* 
JHl 6~lf*J12 9cOV->-rtL*HcfEmt^««^L. 

m^i* 1 «MMU=mfr 3 ft S ^-SI5Sr > <■ ••/ x 'J 

[0031] if*iR3 1 KBaLfc»Wi. H* 
« 1 6 -If *H 3 0 CO v ^-Tix^CiS® Lfc«B6te« L , 

^lgw*l<7)x y ■yrttJB*«iaj^&^ y •/ r«JBttaj#- 

tTrt«HSB»oai* S:ffil«$iJffl)-ri.l*l^«IB5tt!^ 
®m&&bZmt&z.bZ¥mb't&i>c0X'$>2>. 
[0032] mz. 11*353 2 CKBLfcfMHtt. If* 
JSl 6~if*3S3 l«OV^-Tix*Hc|EKLfeflS^*fL. 

SrPS-TS 9 =7 <y+*tmb . * 'J ■x^K»*m*S* I « 

ai LJtx y -y 7m^atjfiw±# § tic t±ie^ y -v f- 
jjas!«iWii«t:sai-*eai wi-? 

[0033] ^C. ff*3S3 3 fcB«Lfc»»i. I«* 
3S4~iS*lM3 2<7)^-rft.*HCiei2L-^1i^tML, ± 

tsttz hiu9zmtamttzz< l zmtx±§iftmm 
now v)V9 *mm\m^%ftmmmhm$&m:. 
ffit&zb*tm.b-?hi*<?>x'foz>. 

[00341 KC ff*JI3 4 iZiiMLtzftmi. IS* 
H4-if*H2 8cOv^-m*HC|E®L^<t^.^L-. Jt 
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±!5^i!)^tc^^#t*&nrtg^s-.yf- , J k, JJBA-y-r 
y^&*»«(=«ifrSii**:&*&JOT^4«tMMjH 

&k. tt<OW&WR*Mi1-him#iBMlti&&b. 
WmtiT^Z b TOTf* k . JJE«te**«lE*a«: 

MtT , ±Ert«awas*«iiR*atc j: &±ieaj7j 
&zt zmmt-tz *> cox* & . 

[ 0-0 3 5] <MC. |f*JS3 5KKttLfcf69i«i. If* 
*3 4fcffittU:aMtfc:*tU ±iEJifi«*«til*« 

JfiWWffllSitTV^i k ^Jffi^* i k SMit-Th t> 
*>T*4. !«*3S3 6tCieSJL^f6^ N |f#JS 
3 4X(i:IS*iI3 5fclEttL*:«lj£fcS*l.T, ±B!llffl 

[0036] 

<oaj7j bi\s7co?tb. mmtm<r>iivmx y -yrscjEt 

[ 0 0 3 7 ] Srfc, ^BJCfcttSJuStxy 77k 
«^2t:ffi*»*fcJ:iiHr. SIIBCSntMitAeSX y y 

k* s T'#£. 

[0 0 38] ifc, fflRftJS3(cffii>*3ifc:J:fttf, bu?£ 
Hagj&Mf no 4 0 fBUtfiTChfiSx y r LX v vfi. < T 
fc , x > MBilfifcgas ttfcBib h ** SIS 



l*HMSB8<OiS^tcJ:oTIEi&$ni)«ti<7)iDj2^y 77 
[00 39] JfeMb/l/^*»f61WC««x*/Wf 

- t=s« § tn mz . h * ^ tjEE t 

tz . if 5 IcfS £ SMHte J: iiHT > JDiS^- 'J v T 

[0040] ^Jt. 9l*JI6tfli4f6^»ffl-rii:, 
IEl!l^* J SDiiX y -y r L-T V»afir < T t> . x> >>>*^1E 

t&tHtf5ji$^7tigij) h;u^*f|gttife<o^y -y ns#Sr 

mth tmkMmmimfm.tti&T^vi->7 r zmLx 

mmmtfmizmxT izwm us- v ^ t iz x o . x y ~j 
yxmrn^ti^mmm^umx y vntiii* 

0mM* i ' 7 F^i:^r.g.fc-e-ix* i; J).S>. ZtUztfL. If* 

[004 1] i^. !f^7£$6fPJ-m, igift^co 
HUM*. 'J 77«St:ttffl5ii4»IK7JBI» h/P^ 

if-^h^^ 3 vrt— bJurmm&ex&Tt.zx ->xm 

mizmWiZti&iii-t) Wi^tefc'/Crtf/OhS < =5rS«T\ 
SE^^Jiiitf, tKIBSl^coaiTl b/u 
7i>*tll3.b'<iS : S%:<%Z>. LlztfiX. IMViolz 

mzmmm-rz zbx\ mnzfemmmwiij] viv? z 

tz . m.mzwm<oftW} ■ n o -am^ < * o . 

[ o o 4 2 ] ±Bat^t«iis^*»aR*iR» 
<^m.±mmM^m^mzmft:i§^. tzbtn. 

3&Wv -'SSBtc^^ LXSmKfitfi&T-t htc b' . 

# g§®*t® t =sr -7 t t> , wmmcomm bn>? vwtkw 
7i ^tiao^^^ 4fc@k tow-* t . &±m.w.m ltv* 

c: k x-mm^^mmf^imsmmt . 

[0043] ^rfc. fi£|gi!tf&* i l8f!Jh^^Sr^L.T^ 
S«SS (*««W4«<»5«IB) fi^fflHSPrSry-fe-y 

jR. ^iEiS^colEij) h )\,?1?mzth . C<7)k#. If* 

r t"C k 1= t 'J -fe -y h -f 2. <r>X-. Mi. fcf 88®^ 

y -fe >y h*^tiT , ante y * v i*& 
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[ 0 0 4 4 ] £ Jt „ J:*Uf, HP£ 

KjPjgX 'J v 7"*<£. t-TV^&V tft£-T"£> oti>, JPjgX 

-ir-y h-r i>,r tt. zmmmtfuumx y -yrt^Kx 
i>. Mxy vy°tf£t j $''f\>v-tmiz&^x. jp&xy 
•vTtf&t&*mzmm$mtfmm h>u? tmm 
<v&$zmmmt,zi%& z t ft . 

[0045] ttz. 1 0 ic^ftf^Ciilifs n 

iicMx y -v 7-if$L t-x \ ^ ~>xh. mm 
^xs&MKJwmmm < % ft mmtf£. tz>ztfri>. 

flPilX y -y 7*#£. t-^-V vRJB ( ^lElJte^lBiS h 
^±i^-T^«ffi) T^ft;^ 'J-fe-y h-fft.TkT\ 

m&nfowmiizmiXL&km%-h}u?mk%:->x . jp 

&x >J -y t & ?i^(=fi!IBNlM« { IBn WI^SrtiiTj 
U S^&tt* 5 fi±-fft. 

[0046] MfWCtt, flMCiotM 

«a<oE4h6*«IWffl**«Mnrr I) «m k & & fc*> . ilBift 
imwimbt* Mge&gBi&ffctthfifcx y 77 

y ■y7*mmzwfflx'*&. 

[0047] ttz. mzm 1 2K«*IRWfcJ:<Hr. © 

ft<IkT\ ±gg»l8i£0;DP3lX 'J •y7'#WJ£;ft.ftk& 
fc. 4 ttBMttiBfc'*-* i k "C*fftt*W»-6 - k «<T 
#ft. ifcSffii 3(=ff£fHIK:J:tltf. SSffiRT) 
ESI?- h )V 9 tfT&fr-t ft iz-otiX /hS < % higrSlzcoX- Iz 
<J*~Yb£ftoZt X\ »ffi«i«*OT LfcRCfctt* 
'J*7h Sr^^WCff a^t 5r««-r ft c\ b tfiX'Z ft . 
[0048] 4t=fli6«Wfc:J:<UX. * 

wttmmzjmxv yy^tm^bizm^x, w 
m&nzv*-yh~rhzbx\ mmzmmizMf&iimM 
%ntmx y -y y&mmtzim-t ft c: k a^nst . 

5fc:ffi4fMJ|fc:J:iifcr, y-fe-yhfft^ 
ct)S§® fcrffi 1 7t*IR<0BffiR* fcrWRje $ ft ft £ k V. 
ilttcog§®«®tcKtTjSWlcSDaix y •yT-JrTOJ-Tft 
•rk*^flk=5rft. 

[0049]i/;, H^I 1 6 teffi$#fe9J£#fli-*-* 

k, ^*jh;^T'^m$-*Jt^tc«t^-c. msmxm 
f&zti&mmmfimmztix , mmzzmmimb 

sfe*:, *»«Ot6]±SrSftit3&*'C-#ftk^c, mSfSjtt 
^k'tfcttftmSwSDjSttt&t^ftT'^ft. tt:. 18 
7tc»4*B^fc:j:iuf % i^SfcWjDiSxy -yTL 
X^&tm%Zti%<Xi>. ftBSX'J •y7-Tfti5'E-ii* { 



ft i k tftts**: 0 . jpiix y >y r t*«-sfi!«a!rtfc<ow 

tt h ;P^iBJDB^flS§:tt3&«[6i±-r ft . 
[ 0 0 5 0 ] *jfc. if^Hl 8fcfifi**^t= J:*Uf . IE 
ift^^naix y y r L T v ^ & k it* < T t> . J aa 
xy ^7^ ftfcm#£>ftk*t5rtftk, fi!IBS6 

JtfJttB* $ *T ^ *>ESIWH»tt» t LT*5 < i k X\ M 

m&fsi&zmmz'&h zb^mmtz 0 . urn* 0 77c 

*t^ftfi6IBt!jtt<7)IBi!; h^7iMjDB#cojC^14A*r6]±-r 

ft. 

[005 1] 9fc«*»BHfcJ:iiar, IB 

*vv7'i-&t$*tiffb&bm5t?&t, "f-tb. mm 
^coibis h )V9 *m£<r>®mij) ^ <>zm t tz± 
%ztm\&j}Z#x'^tom&ui l zmitzmm<7)Y)\s9 
imxmmm^mb tx&<zbx\ mm%r>-xh 

sa^x y -y rizft^&mmmcowm v iv? mmmnm 

[0052] 11^2 0C«*5HBK iiltSTs ± 

rawft**^. y v 7- l t v ^ < x t SD3ix y -y r l^-t v » 
smvmx'b&miiyv v-rwuMtiSrc* ^nbmmm 
zmmz-tt ft i k t> jdsix y -y r^sji^r otj^ l < 
wiW5Si5s±^ia^iiTftffs«tt* J r«d±-rft. 4fc. is 
*JS2 1 eff^fsmz J:nur. iiBBKi^x y 7 ru 
vvj- < x i> jp^x y -y y 4imarrft ft ®» t 

Jt^SfLft^^ft^lEKf^^iElJS-t+ftCk-C'. JP 

^x y ••/ r«»f l < »45U«a»jb6<Ei t>tixm 

[0053] £tz. ft*fl2 2t,Ztfk&mUzitHX, ± 

mm&tfmimmx'b z>®&vz. tEsawufix y 7/u 

V^<Tt JPj^X y >y 7- L-^-f V ^»ffl«JBT* ft SSSS 
k Ji^^it S^tc^ftflSraW* Srigll^ * ft - k r. 
MIX y -y rc02i^^P$iJ^ U < (i*^l%±#fl ^^T 
^^tt^'rsii-rft . iS«3S2 3(cffift5ratc 
J:ixtt\ ±IBS&m^xy -yrLTv^<TiJP5lxy -y 
7° U^^HHMHTC* ft^fTfi*t*^v ^S&Mk «SS 

tLh-^iz^nfymmmimsss^iti z tx\ »x y 
tt*^±-rft. 

[ 0 0 5 4 ] Srfcs ^=fTffiljt* s ©v->k*:M(i^firLtc< 

{i^*^*»314 =5: v WZMWim&x V-/7t: ffc£-f ft <l 
k*ij>ft. ISfi^k'WBt^mTWigjS^ttSS 

RbJl>7Xm%.LXh. JUiSxy •y7'LTV^ftk^lt^ 
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-9 'J -fe >~9-=5rif fcj: **ft3EMtiifft££<S< i t 

* > ±sa»«itfo«iifissB*^-ft LT&f&tt ( mm 
t. »j»**if<oaffia[tt»Tttx y 7rr & c: t t-s§ 

k& 6 

[00 5 5] ZtliZttL. n$&2 4lZffi&mit,Zj:tl 

a. ^B#^fc'coBff^Twt£a[«Bi-c*><i{f. mat* 

[00 56] IS^<3S2 4~if*^2 8<7)^BJC 

mmtf 0J3LL 5 k m/hOT^JKcOilfficO^-Srfg-r. 

tb , 2i5#<7)g*iBi!i h ( inaffi** k" ) WE t *: 

L jfcJBfc&ffrfeh. 6 =5r k' . (KSSgfiWHcfc W* 3c3£ 

umx y ^rt*ij£$:hjfc*&fc:»±. ^^draaixy -yr 
ficjE tfcifcSBiMftoSHBi hii<7ktchz:tx\ 

[ 0 0 5 7 3 «*9I2 6(=ffi6«^J:iilfs T 

NW? fcflWi-C* & . . 2 7 fc:fli*« 
HBtciWf. %Ji^if<?3<£5£«SIT<feiltf, ana* 'J 
•y y^-hmxh^x i> MfMrSISfl-^JE 
h ^ T1£igS&f& t IBUrf 6 £ k t\ EbiffiSr if 

y vTL*^mmffiRX'¥mt&®&x'»>'>xi> ! gM 

[00 58]4fc, 11*312 8tC»6»^K:J:*ttf. % 

a^5rifoffia«]BT-**iHr, jiaxy -yTthmx-h 
HfcBlrf iitf . &*5rkV>fln;Sxy vn-H^ 
ti&Zt\ {m^^zHilrh^Ltz^.m^mtts: 



ana* y -y yumm^ n&-r>m$<ntmx y -y r t «s 

<rmmY)V7 t%hZ tX\ X "5*MOS^14* { ^<^: 

[ 0 0 5 9 ] »*fll2 9fe:«i»W*»ffl-rft 

k . ±3££m Yi\"7 xyrz^zmmm^-h b)V9 

[0060] iOfS^. m»«T'IBi!l$fL?»m^raT't) 
SDSIX 'J ■yT^RfcitUTs J: OScjeU/SiffA'T* t. 
*Jt. IISRII3 O^S^BJSr^ffl-rSfc, ±!B#fJh 

^*^mH)^ft*&$^l>IS^^— SB*V<.y -f y (c^m 

mmt<i,iisrf-tt. z<om&. mmmxwm^tih 

[006 1 ] $ <^c, ^ma* 5 %mL^^*JO«^)(i;^' 

[0062] L*>t» . TO»t™sn*flirawfeT4> 

flnSf X y -y T^RSitS . j&ft SStt ^'(Sli-T 4 . 2 

^ v ^»tett»«oai* b WW*.* < =5: -5 T . 
WMS-CKBlSitSimifli^DSKXi; •y7-L.7 , S^b< 
JttDSI* y y Ti-Z b mfcZHh t , VfMBft* fe±IB^ 

o(5^&¥* 5 -eo«-/h$ < %z>z\ 
tx\ mmmxmm^titm^mx^mmxu v7*m 

[0063] ttz. m-$m3 3i,zffihfmzi%m-r& 
[00 64] &tz. m$?m3 4 iz^&^Mizxtni. ± 
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ftmmcon<%mm zmt 4^ t < am*, h t* 4 

[00 6 53 ifc. d^idfc:. rt««BBai*WJRR#S 

rt«H»H{ti*«iHRfcj: vmmmnmmiytf&TLx l 

[006614*:. IS*«3 5fc«4«illfc:J:*Uf * 51 
[00 67] 

Tfe4o 

[00 68] MUfcowllKBtJk, Elites 

y2OSlteh;^Tec0— SPii, *3g<;Ph6Sr^LT 
»««7teaStL4. JJE»««7{i. xyy>20 
H^Netcr-Ulfcfe*tfcE|«RNh'riinEL. 4 
WDayhn-^8CJ:-oTPS$tL4#»m8SI fh 

#K»-£ivO*4. ±IE*-*4<0BiMM4. HBSttl 
2£tfLT»l63U 3RK:«rai6 

[00 6 9] ±l£xy^>2 0©m s i : 8Sl 4 (Witf>f 
1 5i:t^D7h;W^l etfiimZtiX^Z. * 



>f^D7 514. T^-fe;UBBSS*iSST' 

J)l>7^t;W;H 70^3i^4^CjStTXav 
h;i^«#IHBW»S*i4, r^^M yxD *y Ml^s/u 
r 1 514. r?-fe/^*VH 7 0Hl^a^*(c«SSWK: 

aats^. *4v^4aKr^-fe/i^^;n i<n&&>L 
£ -r 4 r 7 -fe ;m? vif coK^a^*»t am t ic 
tx. Ji>i?>ziyha-7i8&m&mzm&®\w? 

&atx\ zcoxvv WM?ag#tSgSfi4, ±fer? 

[00 7 0] h/i^7P7"l 6(4. xt 

7 7^^19mf^.x-^i:L, W^f77l 
fciStfcEWIicJ: 0MKaMnBHfll$tL4. HS^f 
7^^^ 1 9^HIiftil t-^nyhD-720^ 
fe^)IB16ft^cJ:^TiW»#JIBIS<x4o f7"xn 
•y h/w^7'l 6t(4^nv h^-fe>-if^(t^fLTi3 
•9. ^O^ny h;^*>-rrtftaiS<i4xn-/ WWBBK 
SlffifiCcS^UT, HWf^rt-^ 1 9^f77" 
W47-f-K^v^»J«lS<r4. lit, iEt/xa 
■y h;l^S7U7'l 6^XD7 WMKlJSSr-X-'f WL- 

; vuy 1 5 <mm>XT9£m&h ztizx^x, m& 

#OT^H=;i^^/i^JlffkJ4SfcfiLLT. x^s;>2<o 
ffi*h/P^S:jS^S*4.ri:^r#4. 
[007 1] ftfc, xy>>>2cOHIlK^$r^{±lt'4x>' 

-ir^2 1*4. «tiJtfc«^t4WD3Vhn-98fe: 
ffl*^4. Stfc. ±K«*«7t4. H2te5^-i3fc:. 
tK^mffiVSrpS"r4/i^«Ei^S2 2 

I f h^iBSSfi4itT\ xyyy2CTt5*«fl 
Wh;^TharX»»r4«EV3WH«3ix4. IffP 
^H2 2(4. 4 WD n y b q-7 8^^MW9f^ 

«tr*WS7 0«SW8II f hSJBW-4i:*fc:. 
«S70£B^l:SV2r«ltbtT4WD3>hD-7 8tai 
*^T#gi:^oTV^4. Jfirfe. %m^7<^IIIte^Nh(4. 
xyy>2 OEHBR NeW 7°- U it S jRff 4 
ifc*«T*4. 

[0072] ±ffi^>y^^3>-^v^Xl Ort 

W4m8E-fe^2 3^'iStt^iX. fSmSKHr^if 2 3<4. 
%m«7^^^-^4^^$ix4m*OffiffiffiI a?: 

m&L, ssa«ajLfcin)H t «a[ffi#*r4WD3vhn 

^4cOSff) *<4WD3^ho— 78T«ajSil4. ^ 
-§*24f4. 'Jl/-tJ)0, 4WD3yhn-78^^ 
♦fcJ:^T j e-^4fett»S<t4«E («8E) ^BrS 

[0073] ttz. ^-^4(4. 4WD3yhD-78 

frbofttizx-oxftmmm fm#tws^ 
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[00 74] 4fc. ±MZ7?v*l 2ti, W±9v-/& 
J ^ii^7 7ftl>'ot, 4WD3yhn-78K^) 
? 9 v *#JfW»frfcje tfc b /^fiStVC b ^f^I 

*ffl-fe>'"0-2 7FL. 27FR, 27RU 2 7RR** 
RttfetLTV^S. #«|H[-feyir2 7FL. 27FR. 
2 7RU 2 7RR«. SE5«I^1L. 1 R. 3 

[00 75] 4WD=7>bn-^8ii:. H3 krjjcT J: ? 
fc:.-5WH8»J«i»8A, ^-?$iJ#P 

SatWU?*JRR»8F, ^b/U?S»«8G«:flii 

mJEUgS5l2 2?rilbT. «WR7«0«1W£EVS: 
S-n>rhT\ »««70»intEEvS:BrSO«Efc:H 
[00 7 6] Ul— $lJffilgP8Bi±. JR**?*^*-* 

«die» s f h s ommzmm tx «■ 
[0077] *«h;>^aa«8E-ctt. 0 5£ 

0(iI*5UT, miS^^27FL. 27FR. 27R 

1R <±BB8tt) <0WW*fea«3L. 3R (ftlEHr 
H) <7)$M^MItl)^hT\ fW61 U IROjDJS 

S2 0tC#frf&. 

[0078] i £T\ X'J-y TjSJgA VFOfflKt 00 

U 3R^^^^^C0^ffiT'fol>^f^^V 
w r Sr . fiifiiTJK*: J O^ffif ^> » 
VWf = ( VWf 1 4- VWf r ) /2 
VWr = ( VWr 1 +VWr r ) /2 

mz , jjsT^rtfrna v w f t wsfeavw r k sos 
is**fe. 3Esamvhhim 1 u i roxu ^rai 



[0079] AVF = VWf -VWr 

[0 080] — X-r^7°S2 0^i>^T. X'J 7/ 
MAVF^0J:^lv^«U^:il fflftl 
L. lR*«Un5SXU^rLT^Si:ltS$<l60T\ X 
T7rS3 0(:8fftS. Xx^rS3 0Tii. ttKl 
U lR^JnaxU*yrftffli*fcft^^*WRh/P 
^TAVF^, TE*t:J:oTS*LT^f77S4 0 

[0081] TAVF = Kl X AVF 
ZZX\ Kite. S»5SrifJcJ:-?T*i6fc**-0"C* 

a. xf7rs4otii ^o»««7^om?Sfh^^ 

V X la 

TG =K2 

K3 X Nh 

v :«««7*owe 

I a :Mtt70rtUOTK9E 
Nh 7 
K3:» 
K2;« 

Th£*A, xt^rs 1 ootc^-r^. 

[0082] Th = TG + TAVF 
— >y 7S 2 0 CT±ffi»l6 1 U 1 R^JU^X 

U »ffiftS«6 0^fHBS-frTSnaxU'yr*^tS 

•yrSTO^fftl). 

[0083] Xf-yrS7 0T1i\ KM*£gP6 0^« 
AS-FLG = ON^WX'j77t 

0fc:#frfS. — AS-FLG = pFFoi0^y 

rS9 0fclWfLT. B«5Mft«h/k?Thfc*nfc 
ft A L^it^f 77S8 0 \zWK~th . 
[0 084 ] Xf77S8 0tii, »2B«a«fb/^ 
?S3TSB6 1 Sr^iftLT. gW^t¥IEi!l®3L s 3R^|g 

h^tXf77S10 0t:rfr«, Xf77Sl 
OOtlt HfJWaUaT. «itf«BS3kmiaT^if3 



• 

t 
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[0085] XT77S1 1 OT'ti, I311ISh/l' 

2£*#>t\ Xf77'S12 0t^?ftl>. Xf'vTS 

1 2 0t(l 'J •yrfcJEtfcBHSMtJWfhA'? 
Tht. SS2BfllfS«ftWWl'?Th2fc£ibttU IR 

2 Bmimm&r mu? t i» 2 vmifixk \ > t wjt u*:* 

£■£{4, Xfvrs 1 3 0fcTThfcTh2<Dffi£rftA 
SriKT LTtWW-4. 

[0086] ilt, ±BSUSBJIRTtt . JflS-X U -y 7° 
teJCtfcBHfMEfiflf F/U? Th kBf«JaT<0fij««}B 
< m 2 gifgffw H;^Th2tO-fel/^bA 

Bfli. iSftC. m2B«^Hmi¥h^Th2S:B 

^356 0C0MJitco^Tll6Sr#H§L-^^BH-t&. - 
£ T\ £ Jt^SP 6 0 'J >y 7" *J 

[0087] Bffi«ISSB60Ttt. Xf»7Sl 5 0C 

Lst%&«4, xf7rsi7 5t,zmf-th. mmtm 

feLZpfritzWr&lz^ XfyTS 1 5 SCT^/'J 

iMifitiSLmt«Xf77S 1 7 5taMW- 
6. f 9T=5:HtLH'. Xf77S 1 6 0 l=TW5g$!ffiiii 

^Lt^l:lWf77'S 1 7 5CS^t4. ^dT'Sr 
(tti(^f77S 1 6 5CT»fft J S»«S«Wr4ricJ:-a-C 
^Stn:#FJr^liL±fc¥'J^L^*l^C{i. Xf77S 1 
7 5 \,ZWn-t&. % o TKl-filtfXr- y 7 S 1 7 0 K:» 

[0 0 88] Xf77S 1 7 5T*{±. «Hfc^'J -yrRBIf- 

WWttLMzM^-t&tdib. JDjSXU -y r-fl> fc-fft. 
<0£>£B&®T*£>£ i 1 2r*-t A S - F L G£0 Lt 
SilSfS. Xf77S 1 7 Otli. ■^fl&tfDS&TOmT 
hh<T)X\ ±IEAS-FLG2rOFFt:tT^9f&. 
[0089] JJEBHITIi, 4«?lc08&ffitt#l<0 

V v«l & £ *iJ5£ LT <A & ^ixtWh 

&v > L . JJE4 *B<o-»£oi, ^flRIWWlw 
[0090] rtto-h.. ?'<J 'v7m#mS:C0B&WjlE?ffi 

nmnm&mmm i iz^-rx 3 iztc o . ma^nn<rm 

^T'ti s ^ U ••/ T RS-S#ifiw8S®*ff Wft'ti^aaS # 8 



mzms-r& - -w y ••/T-Rs^tsK^ff^r^^its 
mnMn^m^m-thimt lt, ^Ri^m^ o o 

0-2 33 73 9^*:S:if{ClS*^ixTV->a. 

h o T t) / n" >y 7 ^ 7 ^ y F CO / 4 x w<ju& -WHzmif 

t,ix&m<,z-mi££^fcif>. •vTmm>\jg%.v}m 
¥mmzfflffl&<z>mmmtzm^tnz^\ %t$. #m& 

mcommm^ma. mffiMzjz&b&wuz. rv-yrm 
&m<r>wmim%m.t lt . f 5 4 7 f wa-^ts 

5^3 V<V<*T*«ffl«»<0± 2 H zgj££JiMiSc®£: 
[009 1 ] -f Sr&'i? , ±ie<?) J: 0 3rd , ® 

HK0«l[Btc{49— 1 3Hz«7)ffljfidBc#S-ffifflL. W2rSr 
«aj-r**-&fcU4 6 - 1 3 H z ^fflaaSUFSrfififflWf 

[0092] ^fc, StSMtiFStfKrffl&lt. MZKSM 

&$uz&izw&th. mmzmfrz. si® 
izMvxmm.ij^coM^^mM-rhG^y^ims. 

ffi^)E*ffi^LT. BrS4JffiiaJb<oaS»*»S36»Sr!|a|je 
•T*. iit, Gv = gxsin<9 (g : 

<9 : s&mmi) r-h <o . &tmm.R= s - cos 
[0093] ttzi±, %tmi&. $m<r>mfacom%fr$> 

li, ^2000-168405 *$M&Z£$m*tl 
f, ^18*)!^ 3L. 3 R^SDilJS A r Sr*» tt^BZ. 

%mmmm Art mwrnsw tcomzt-o-z, mmum 

^•IBDtJFa (=ArxW) 2rSS:-ri.. M*tL 
T, H^lgffiTjFw ( : L. 1 R<7)1B»7j + 

S!lBl!jffi3L. 3Rco%Wrt) 5rjS^«.. ^LT. ± 
lemHSDil^-IBiftTJ Fat Ht&fEibTJ Fwfc CO&frk* 
h^mX^S F s A*JvT^<I ( Wi.tt'9 8 0 N ) JJU:*» 

[0 0 94] mz, m2Em&RhJU7w.n&6 ivm 
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t'tzm^^x. mm&em&v^? (rn;«) * 

< 0 ifc, xy>?>'El<aR-b>^"2iaiXxo»yh;Hr 

[00 9 5] ,I<LT\ ±IB#E*tea 1 3&5UE*£>Rft 
h )V 9 Izfc t X SMtf S «t -5 ^f&£ L T v ^ # , — 

R#4: . 9HE^)±RWI1 L s 1 RW»BBI»R*i: 
OJfcfcJBtT JJE*EW*a 1 SrSEffcS** J: oizLX 

[0096] mz, M3 smnfthfrriimMnfmiz 

^ycemth. T?^)V^¥)V<rMft%&Wz 

I^'y^Te £ J*#E»& a2^iIU!2 

[00 97] HT\ ±ia*ffifiJ^« 2 3W«g«c0B« 
Wfeb LTfcJiv^ itz. ±E^E«&a2«3H6#^) 

*.i4\ MMcommnmm^zm^mmm^3L. 3r 

[0 0 98] mz, SWh!)s7fflmUSFcr)$miz^ 
X. HlOte^vvcBMW-*. *&£>*>. *x 
77'S2 0 0T\ ±IB@S%mft?th^^Th^\ 

« 7 of*tsMH q £ o v \ ws*>* we* s o • 

g h/^Th **li£?ft*ift 7 COg*fi<^* 

*ftffif N/^Th 7 cO^m^fiH QJ: 0 fe 

[0 0 99] Xf7rS2 1 OTfcL 
;U^Th(£*»t4f^W»«HQt3Bi&fflih;^ 
ATbfcTKfcioTS*. lf77S2 2 0»fi 

ATb= Th - HQ 

Xf7rS2 2 0m xyyyHBBft«iaj-k>*2 1 



X>yyh;^Te^iItW77 6 S2 3 OtC^T 

[0 100] Xf77'S2 30tll TlB^i?^ 
±IEX> i? y Y)V9 T e a>6±KBM Wl"? ATb^i 

yy>h^^±llTeM^xyi/>3ybD-7 1 8 
JcaMjLfcflKC* Xf7rS24 0CSfftS. 
TeM =Te — AT b 

^z}U^y)V 1 7<50Sf^^RIffi 3 S:< . A* U:xyy> h 

J:«5^SKx>>?yh;^TeS«K*S. ±$&OX-r 
7/S2 1 0*^^Cl^T , cOS!^^^®^ffl^$ORR¥ 

[0 101] 7TS24 0TU WRStXKffih)V 
^Th(C«^«WJIHQfrftXL&filfc:. »■**. 
^h^3»«8G^M!Blfc:ov^T. 01 lte 

S^lvCSt^**. ii\ Xf 77 S S6 0 0T\ Th^ 

it iftiL, i Rmm* u -y r Lx ^* . Jnilx y 

BT**<OT. Xf7 7°S6 10C^fi : tl)o T 

hsoknesiiiiif. iwiiL. lRmraa^u^r 
*<«•**. 

[0102] Xf77 e S6 1 0T14. ^-^IBEKS-fe 

4 conite^N mtcjE t/s Ba^-^-wassa i 

$'Jffl^8 C CCffi^I L^f*. XT7rS620 d£fff 
-^WWtai f m{±. IliefRNmjm^BlKS^lTO 

-^4C0*«S«aEI f mfr/hS<*6 (Hll 2#K?) . 

^-^4^amss^^^k : e-^^mj± 

E(?)J:»:J: H-^ h^^«Ttl)^i:^^. ±3* 
c^iatCs ^-^4^[IjlKi5cNm^^tJ.±^^^ 
'^-^4 0Mtai f mS:/hS< LTRSHEES: 

^ 4 *«SE5S EBSK* o T fc * - ^ IMBIBE E S fll 

I f m^F^^0teSfc*fflkm^[llKScmJbkO2S 

[0103] m^O^E-^ W^TmCSLt- 

^4^EHE»Nm^fl5tTiwwai fm*mm-%>z. 
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r# &fc&>, 2 mmmtztt^mit^fe tXTmxz 

[0104]Xf yy'S 6 2 OX'li. ifeB^-^-^ 

f&gSflEE ^JJft UT , Xf 77'S 6 3 0 IzWrt-fh . 
XT77S 6 3 0t(±, iie^fJb^^^SSCSBSE^M 

% L.tz$m3Mv>v? t h tcso'#*tj£-f h mm*-? 

WF?TM£gajLT, XT'yyS64 0t,ZWfT-th. 
[0 10 5] Xf7rS64 0T<± S ifEgfit-^h 

jE-f&ef^ti^mgn a^mtju-c. xf7rs6 5 
ww±v zftmrnmrn® s a nzma lx. co-h . «(§•*- 

2.. 

[0 106] V= I aXR + E 

S06ttfiffifh^?Th*»<!>it*fc. ^MSSllSfb 

[0 107] HI 2(;±teS!MiO^-f A-f-r-l- 

COm*ifct. ZZX\ Xf7TS10S^f7rS2 

o *<±ie«)^x >j -vv-mi^m: . Rmmifi i f h 

Xf77S 3 0-XT77S 5 Otfsfeffl 

■o v . mm v W'b S v vfc*>*WWE#fc: J: 6 T 

9 -fc/l^rJOU 1 7 coK»ji*;tA**:£ V if K «t -)T, 
xyy>24 l tSilSl 1 RC^St^^t-/^*^ 

HiL. i RT"J> S Hum il, i RtfflnSW U •/ r-Tl. 
ts wumxv ~yy°mzm^tz^mM^V)V9Thx 
ft%m7tf¥tmt&ztx\ mi u irkukjis*. 

& IBS) h /U^ ^ISHUfM 1L« 1 RWggffiST^PS^ h 

tu?izisr3<j:oizfmzti?>. zcr>m$k. ±mm^x' 

*>*> Hifffe 1 L . 1 RT'«X 'J -y TWffli 6*16 . 
[0109] LA 1 ^ . ^««7T'^U7t#?»JWS*l= 



±IBi&tel L, 1 R^KE^EB^Wl^SritS 
tz^mco Y)V 9X^-9 4% mWrt Ztztb. x*/I^f 

— ►t£5a,Wx*;Wdf r — 1 Mil** 
tlbfeft%^f * -tT\ ttrtftl L. 1 Rfc'lttfBLfc 

.rfitcfcru ^mtmmxit. mvM^smmx'Uwm 

[ 0 1 1 0 ] iaKWdBBBSTJi, ±W«fl6T«>ft 

tfw^njf x y 7m*j ^-ixcofc ^ smtfM b s^-r & 
*mmz<&hz b a*T'# , jna^ y 7 7KMt5fi$ 

[ 0 1 1 1 ] «JW*=fcif<OBf«J3lT<Offi5»t«T* 

m& lx «, s«ffis:7DRS^ n t«s lt t , anax y 

( iflji*T-£> S {J b\ y -tr b'izi. h fflmm 

tffrz-rxiz b frk-tm* y -» yvoh<^tteam< Ke 

Djfnl 1 R l,zim* y -y T*«56*-t* k iffiSl^ 1 
L. 1 R<75^ffig&ffl* J ^-fbL^^ff (S§ffl>u^ffiT^ 

k'coffiflKH^t'ti^ y >y TthZb X'BmttWfmk 

[0112] iixt=*tL. ^J&ff^TIi, fBB^Srif 

k*) (CiBtfcBH»W^TiaMBIMe3L. 3Rt>IBi!jt- 

hzbx. wstezntm^v vy'L^^dmmjix 
mtth^xh-ix i>&feLtc$mi>m*3ti&%b\ 

[0113] iiT, ^Jb^SMS?8Gt-feftS^ 
f77-S630tT, Bl»Wft?lfh/^Th*»6Ba 
V)V7TMZ%&-t&mi,z. >J>-%<bi>m%.tXT 

commmx-K-oTh 2 2-Th t L-catRSiut«^ 
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t= fc««M 7 cofi?t & dl*9Mrf 4*&t=J3 its 
^-f Af-v-hSr^-T. ^£#5km/hWT£BlT5£ 

[0114] ±ESOtWJBTt±. JP32^ 'J v TLX \-*c 

. fgmffi 7 Ojfcm L/o^BET^-^ 4 
LT 4 «MB»£*iaW-6«£TBii9I LT v^ft Z tllz 

izmte lx . zufmmtemtttb a ? cc lt t, a 

[01 1 53 4/1. iiSWBBJB-ro, xu-y hyHHW 

\Hmmmtamm^mz^xmmtx\^*\ 

LTt>£l\ <Wc ^2«fi^®t=-OV^TiaiSSr#ML 

±Memimmibmm%m&.%ziz 
^ ~>x tm-<mqritt txmw-f «. . 

[0116] *HSt^©c02*«^ii. JJE* 1 KlM^ 
JBi: K*f £M bfr?mn.&& Ecoffi&tztttf 

7F-f£olz%->X^&. -t%b*>. 5fe-T. Xf»/rS7 

o ot\ ^>i?ymm$m&-ty*r2 imfxu-v v>v 
■kyvfrbcom^-tzg-i^x . mtimi siztp-t^o 

^-7~y-T\,Zii'>X^-y ; JV2<r>^,fiY)\y9Teim%L 
tzWz. Xf77S7 1 OC^fftS. 
[0 1 17] 77S7 1 OT'te:. l^f77S 
4 0fcR«=SrSWC. SS««7<DmJEEV. WFVSKI 
a. f6«»70EI«RNht:a6^*. SfcSOSWtW 7 <9 
h;^TGSrjaj£LT. Xf-y/S 7 2 0 izmtth. 
7f7/S720T'(i. ggffijiSyjDjIWl^T i f£. T 

Essxa^s sis lt. xf 77-S73 0 izmrrt . 

[0 1 1 83 Ti f = (jB&JM-*— 2"* <*r7Jfcfc* 
tf) ) x ^flni&g 

5. Xf7rS7 3 0tll Tffi*£*r*& % fflt&l 
L. lR<?)IMR*Ff 5r^ttJLTXx-/TS74 OtC 

Ff = (Te-TG) XTRXG - Tif 

TR: h/l^nvA-^tlflgJt 

g : ^mmco^rit 

[0119] iiesC-C. XV^^COajTJW^Tel:: 

Mmmh)\,7i,z&n-?htzisbX'hh. ttz. gmm 



xt-vts 7 4 ova. Wckmz%uwm6 3 zmmL 

otzmrtt. 

[0 120] Xf77S7 5 0T'{i. I^h/^T 
e C5fcfJ#S>£a>£? *>TIE^^«fc oTWWi . x> 
: Jy<r>titfi b/V?Te VV 0 iiJ7J 

T e cyfitfi'h* Wllf . XT77S7 80 \ZWttt h . 

T e 0Y%tf-k% llttif. Xf 7/7 7 0 Cf£1rt 

S. 

[0121]Te > Ffm -s-TR-s-G 
Xf7rs7 7 0tii , xy^>-aj^ 

W^Te(7)3 *>C0|ir» 1 L . 1 Rc0ffi^S§fflR7JRS* 
h;P? F f mSrffltfcsfeffJWk?-^ 0 §S^mft?W h 
;^Th*JW5Lfc«fc:. (WW*. 
Th = Te - (Ffm-HTRH-G) 

7.T77-S 7 0 0~S 7 5 0ft<±ffiMiM££^ 
f££. S7 7 0#£*IWl^ifS3MMaS\ Xf7/S7 

3 o^^iwaiijiah;i'^aw*as:*<t-€'*tBi«-r 

[0 122] — Xf77'S7 5 OtTilEi&fll 
L. 1 RjW&DSLxy •xrLTO^-V^fcfiJ^^ixSfc^.-r 
777 8 0 fc#?xU 8&BJ£5£S5 6 0 

WgL/t^. Xf77S7 9 0CgtT«. Xf77S 

7 9 OT'ti. S&lffif5gg|56 OtOttJgKa^JS . MOt^U 

rssooic^-ts. — -yTthtoZtunh 
^mx-^bm^Ltzm^ui.. xf7/s8i occ 

CXf 77S8 2 0 izWrtTZ . 
[0 123] Xf77S80 0t(i. fg2BSmwh;U 
7?«^6 1 £jg»>LT, @ 6*J<7)$£I8IUIh 3 L . 3 Rtf> 

Th€r^TXx-xrS8 2 0(C^-t-l>. Xf77S 

8 2 0TJS. BT^miSUlT. WiHM3I5kmJaiT36»if 

77S8 3 0t:fffL. HJf^mjSJ; 

«iaSr»7LT!WIW«. 
[0 124] Xf77S8 3 0m ^3BSm?5b^ 

2Sr5t<46T. ^.T--x7-S8 4 0(=^ff-r-l). Xf77S 
8 4 OT'Ji. JD^XU -/rfclCtJtag^flft^h^^ 
Thk. SI2Bg^mmWh^^Th2t$:Jtl2t. 

2 aiMtfwi/? t h 2<o-fttt t *& m%.Ltz%> 

-SUA, Xf 77S8 50«ThCTh2«i5r«A 
Lfe»k:a»U. o T'=5r v»t «^ Lti^Ui. n% 
*WT\-.xm%th. 

[0 125] ZZX\ JhESWBBJBTti. JDjI^'J yT 
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JBTU. *6jftfrfcSS2aS»*llfifh;l'^Th2«:B« 
^AE*?Sfh^ThtftAtTt>^^. &fc. JifE&* 
IMI!6 3<08«SfcotYtEl 6 2:#KLooiK B Jt- 
4. 

[0 126] sfc-f, XT-/7S9 0 OfcT. &!BS)tSi& 

6 0 fc^S L . ffc^RI^ h;^Ffm(:t'n ?rttA^ £ 
•JftfcR* F f m$r 'J -fc -y h LTWi "f 4 . - 

i ot^s??*-*. 

[0 127] XT77S9 1 0T-t±. Mf^MAVFSr 
*«r, Stffl&ttS a v F tffifmffld± b Wfei-titf - 

4 0£»fr$-4. BfJgSMfcfeSI. -f&fc^flOifX 

mmM^d^K^-yy'S 9 2 Olz&'frth. ±IEFJf 

<0$>4ili:-r4. 

[0 128] Xf77S9 2 OTtt, 4-0 OB 
®R^3 h/V?Ff t &±WLR W^Ffmt £JfcR L , 
4-EOBHR7J h/^Ff l-ftllf X-r -y r S 

9 3 0 itZWfr U % o X'KlftiimmZ&'T UTfl'Jf f 
S. Xf7/S9 3 0ttt, 4-0 (3KE) cOBER^h 
;l^F f SrfiycRg^Wl^F f mfcH#fLT««H-4. 

[0 12 9] Xf 7/S9 4 OTfcL — (fJS^ 
(ffiiBRI) F f s fc ^EkOBffiEfl F f fc 
SrJtlStT. 4-@<50*F f j&*/jN${-m(f 9 5 

0 (SUM? t . -5- o XWltiit' . U * -y I- «yi&-£-f 
T-/7S 9 2 0fc?Mrt4„ X-f-yTS 9 5 0"C'«i, S 

•y M,fc«JC«IW6. 

[ o i 3 o ] act. ±i etffES^sfcfc if&ftm* f t= 

■ovycijhij-*-*. *HJ|gejBTtt. IWftlU 
■SOjPiauy-yr (li?&i*gAV) SriSS^iiSf &<0T* 
x>^'>'2^)ai^h;l'^Te*<t5ISl U 1R 
coBER^Pfi-fth/l-:? F f Srj6St^<?, s ®i.7t^<0X>- 
i» 2 coffin h/^Te £f&S:fl87 T'©JRi" 4 w t T19 

1*1 u lRwiDix'jvr^it, iMimimym 

[0131] ±fc, *»2Hifi»JBr{4s StlWftJBIB 
kM=5rD. 5«S£Omr^lftMAV*J-fe*nt^-5Tt, 
^' y 2 <7){il^ h/^Te #£K±iBIMft 1L. 1 R COB 

tmmnx o t=, fff**^ a v-cams 7 wfitcov > 



fritc*). Mf^f^#f-fe'DtclR^ LKc^Z b frh, tuts 
1 U 1 R^-L3IB£XU •yrLfci^kSrO. *Po# 

[0132] ztiizttt. *m2mmmx'te. _bco 

cOfcti^J WU? T e a*^l£±iBIM6 1L. 1 RcoBM^TJ 
EB# Wk7 F f %M£T\>ii>ffiZ%RM7T'8&t&Z 

[0133] 9<iJ*f-r— hz-Tp-tt . m i $&mm.<r> 

1 R<7)X U -y A V F (J^&ftfcJtOT Lfc $ tc^ 
m«7T-©JR-r-i> h^^^jg^^di:*^. ^y^- 
y<7L*rr<tc&, #t:^yK l^^l. C^tt 
t> i m±.-thhcoff)j\y^-y^L s: ?'-t<^:h. 4fc. 

•y 7-iiSA v F<mmw£.itmzm^ p i u < 

{±P I DfWP*ff5 J:5KL"Ctftv». 
[0134] ZtllZtt LT . S2SaB8JB<0«^(£tt» 

V> ; >'20aj*h;U^*^tt* { J>4Ci:*^, $m.M7 

-cmsL-t^ hw&tiZbWfeztib. z costs. ± 

[0135] Zrtt*. mmtf*MLl&fL1£-i-b9Bt 
*?Y-)V9?y><—9<7)y)V9 iilg^cOfiTiC j; o T *M 
*cB*Sft.*ai* hiU^I«fX^f/W^3 < 44tOT\ 8§ 

3L. SR^tb^MP^Sraj-f-fc^iK^r 1 ?. x^ 

[0136] ±ffi*Jgl;:«UB3:h.4»HR*K# 

f4=5rk\ Bt5cO^S^*>oT^iEii)^3 L, 3RC0 

|EiS^ 3L. 3 RtOlBft* SrtiiD-T^^ 4t« k 4 
b , ft^cffiSff ir»fc«*BW W^Ffm^'H7 
h-TSClfcX-, H20fc^-TJ:ofc. g^:ilM«r3!!lS& 
^tfc, ffl-Wfc&l&!M&3L, 3R<0K»b;^^^ 

2 0(i. m^comf&m£&vFtimimm$:i&itzJ)*g 
[01 37] 4*5. mm%a3L. 3Rtmm\-)v?* 
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*r*U-fe-y hLfc*£fc. aSfctfcSfcfcRIWMU?** 

*. iit\ SHBiSlL. lRfcfi0B»tfi3U 3R 
t OSSKtfSMai AVt'Jt ••/ h tfOW^ £ ft o 

a. »Ei*o9aiiaat9fcj:ftsW9jjes r |»±-f4fcy> 

l^t£fc&igJ££«£#7tit6^#&S. i<Wc 
•y 7*#£ t^tftlfSTcEB-??- h^Ff mO y -fe -y h # 
[0138] iftCStU JP&^W&i/y •yrPfi^Wii 

jg(c*-?v^ y ■«= h *fto *&t={±, augs* va»4, 

iMtttlc&S LTBH8Ert:£i*ai-f * t - 02 1 fcjR-T 
<£-5tc. A vtfBHlSr Si-Sri ^§>STh -oXi>1£ 

lEmi 3 l s 3 r <nmmxtf'Xg%mwfi^gfrtfmm.T 
£ h tub J Mx y -y r*i* t-^rv \w&<,zti wx.Ha 
mx y z>*mztmm%a3 u 3 r#shi mp? 

[0 139] ftfc. SS8<754§^Cy-fe-y h-f*itt\ 

RMtfflSlMT'&6«T\ Si£±iBi8*»l U lRcOflniS 
X U -y TSr^UCJlpfMTS •& . 
[0140] W^SK&t'O^ffiffia 1 *^ 
V>*§^tc. y -tr -y M"|iIkT', iJIISI&li 1 L , 1 R«D 

jraaw. y -y zti&tmz. a mmim t-tz 

Z t Tffir&*mtb& Z t i?X% 6 . £ sfc. *Ht£©J® 
Ti±, E2 2Cts»-SA«DJ:3$r. ftB^TJER-ftb/k? 
.#5feff -T* tcoirryjs^ < ^-S^tco^c y -fe y h £ 

*t a i t x\ vmtfsuflsas. ttzmz& »t* y * v h t 

^*St=ff ^It Sr<K$-T & i t rt*T'# a . 

[0141] tti, m%<?>¥®mi,ztm x y 7r^t 

%jlB#(ctJ(tS±lglftlffl 1L, 1 ROjDjf X y y 7'£58 

flJfcWM-T Sit * i "T|g t & £ . iiT\ 

T(±. y-fe-y hrSBgOffiBtJEtfcS&S (5SIS) <0SS 

®«sst=jtE trsi-BJizan&x y •yr^jtpfijrs c t 

tgk&S. fcrtfU WR5&T4ft*WB MP? F f m 
[0 14 2] 4fc, ^JWU?^S^8EKfctt&Xf- 



.yrS7 5 0&tXS7 7 0iOJOSS:, «IESSIi3L. 3 

R<r>M8ih)v? ■ ^-9 h)v<7m<7>mnxw.%Wkz-x$k 

W £tz. S2 3^-T«J:ac. ^f77'S7 5 0M 
S7 7 0iO«Q!HIOft*ytC. XT7rS7 7 1~Xf •/ 
rS7750Ma2-fi ; -5Tt.^V^ -pich-h. X7--vT 
S 7 7 1 t,ZX . Sc/cKBRRIf h;U^ F f mC9*M > 
(0.9) ^^(tTF 1 im*«J|C-r4fcftt=. 
7'S7 7 2^-CiWfiJtll 1 ROIEiSh^FdS: 
JSEdiL, 88(tTX7 i -yrS7 7 3CT&£JWU7S:3£iti 
L, Xf 7rS774CT. 'sfeSflb^^^tmif, ± 
iaicOXf 7/S780 (c^fi L . &MfotiliZ-T -y 7" S 
7 7 5 tCT ^ISf h T h Lt±i«Af -y 

7S8 2oc»ffti. ztommizisv&m-xmfthiu 

2 5^-T. i^JDSTti. S7cRS#b^Ff ml:* 
[0143] ifcC, IB3SdlBBJBfco^THffi*tH!ai, 

-^mw-ti. ±Mimffi&mtm®tcmw.%kiz 
-?\,*xiim--<7>$& : £ttLxwM-tz>. *mw.mm<vm 
*mmz. tii&mmmtmmx'hhtiK 4wd^>- 

ho-7 8d\ t-^h;l-^©JRRSIffSP8H, mf^m 
[0144] ±12^-^ b;^«0ISiR3WP8 H{j. ±|£ 

*fij sdAff 8 Gmmtf&T Lfzmzmnx. t 

?S!CSP8H<7)Saai±. ffl26lztjki-£ol l zKciX^&. 

t-r. xf77s i o o ox-, mizmifcmv 
szmfeLx. xf7rs i o i oizwft-tz>. 
vmy s « s «*. BttwfcG-fc ^tT-wmaj^ t*^tt^ 

[0145]Xf77S101 Otli. ±IB*^m#:ai 

xy 77*«MLt^^^ UJt*^o»«wwfcjav 

R' ?rvS^LT. Xf77S1 020l^ffS. Xf 
■y 7°S 1 0 2 0 Ti±. f&fffli 3 L , 3 R^j$-fe 
ai&3L. 3Rcom^SVR^A7JL, TIE^*^, f£ 
?fe3L. 3RT'cOjD5Sxy -yrSAVRSrmtBLT. X 
-r-yrs 1 0 3 OfcfMrT*. =5rfc. mft5IVR(i:£* 

bsw^ii t-ri.. 

[0 146] AVR = VR - VR' 
Xf77S 1 0 3 Otii. »3L. 3R^jDjIxy -y 
7°LT 1- A VRHJ; S . A V Rtm 

jmaT. mttf&vR&o&.T, o^ot^3L, 3 
R* { jp^xy •yrtTv^^tfJ^U^^-Wi. x^ 

77S 1 040fcfM^UTFR75^C0S«AU/£tt 
[0 147] — ^T, Xf77S103 0T'AVR^'0J: 
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&o ^f-z/Sl 0 5 0T1*. ±B«I*3U 3R^jD 

VRJ, TErt^io-caWUT, Xf77 s S1060 

[0148] TAVR = K4 X A VR 
XT77S106 OTIS. TIH^g-^Sffi^-? 
h/i^Tm£?gg:LT. Xf7rS1 0 7 0C»fft 

Tm =K5X I a XI fm 
ZZZ\ K4 P K5«y>f VT*0SRT*4. 
[0149] Xf77S 1 0 7 0T13. TiE*£X-? 
§ . Whi^TAVR iWftJIE L ft g WE - 9 V )V 9 
TM£;R#>. Xf 7rS10 80C»fftl.o 
TM =Tm - TAVR 

Xr7rS108 0T11 glt-^h^TM^il 
Lft fc irTsk-t F R 7 ^ 1 SrftA L ~C fl'Jf "f & . 
[015014ft, WStt3BSA«8 J Ttt. H2 7 te 

1 2 0 OTBil*— ^h;^TMtfl»Lfc36«3&»*W 

SttTl^SfcfflSLfc^fctt. Xf77°S 1 2 1 OK 

[0151] Xf77S 1 2 1 0TJ4s ^-^4^[Ui 

s i ooo-xf7Ts 103 otmmm^o vthl 

Xf?rs 1 0 4 0-XT77S 1 080, 

xf7rsi20 0, xf7rsi2io^iaiwi/ 

[0152] «IOj|Jt»JBT«. 4TWBS*16 
tft3L, 3R (ftlBMfe) a^lflU'J -yrtit, * 

(w N AVR^nJaiT^^i "SKlff^AVRKJEBtT 
I f m«r*OfPLTtJ*^. 

[ o i 5 3 ] mz. m4mm&miz^zmmzmmL 

^HMr^v^y 3 0£#ia-f£#IES3 1 SrflHii/iS 
[0154] , ±MiW&9cr>&Wzmi)ttR^ 



3 11*. «rg»«83 1 a<«aK*fclBW*ikT. 
^-^fPJ&tPWx'J 3 Offll^^ffiUt^SSgnTfiEfc 
&oT^T. 4WD3yfn-78^^}^:J;oT 
-f-^HBtttjaaE-f*. «F»3 2li«EBH**T. 
^ixftffi^mS^Wf* 1 ; 3 OOSfPTfiBSrWEfc:. 
0!*.tf4 2#rt'h£l 2#;WMw^^4k^T*&. 
[0155] 4ft. iE4WDnybD-78(t 

KSSMBW8KHU ±iB*-^h;^flBR8«IK»8H<0 

tXtih. #ESfW»»8K<0JMli. H2 9*£3RSii6 
A3lc?r*rfT.4. -T^^^. 4-f. Xf7rsi300 
T\ f£t&3U 3R**Jna^U yri/t^6*»5a»£ffl 
TElT&o t«3L, 3Ra&«aiaxy«/7"bTV^V^i:W 
£Lft£>. Xf7/S 1 3 2 0CSW6. 4ft. f£f£ 
3U 3R#flni2xi> ^rLTv^kWeLfcfe. 
7/S 1 3 1 Ofcr^frT*. 

[0156] .r<rT\ mmxv vy-Lz^&fr'gMz, 

1 0 0 0-Xf77S 1 0 2 0^^^IS*TW5&«1 
<i\fc^. Xf7TS 13 1 OTii. f#>Sft£;*ilTV>& 

o «c#B-r 3 1 teas* LT, «w 

[0 157] 4ft. Xf77°Sl 3 2 0TU:. ^7f'J 
3 0W~a*;fi«»£#jkU 
•M-*«***B»3 l^Lftfltc, ^-JSt-^c * 
fc. Xfv7'S 13 1 OJCtSW^ X'J ■yr^WEtT 

»ift^ftfiax >j v r Srjtusj-r h x ? cjje#e»3 i *> 

6**>fcMffl V R ' fc f£fiw3£V R t com.fr ^'J7 r 
[0 158] 

A VR 

A = 

VR' 

4ft. KBSRRfl^U 7 71^-^h^Tm^^l 

TKfc i^TX'j7 7"* A Srftff-f % <, 
[0 159] 

ATm 

A = 

Tm 

«OBHBTIi. SW6 3L. 3R«^'J77t^ 
fc. ^M3L, 3RS:iB»rr& : e-^4A.o«ES: 

(63L, 3 R^iua^ 'j , ±a^w» 
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[0 16 0] ttzZcokZ. 4t,zm&LZc^m.E 
HPSr^-y-f'J 3 OlSgCfSWT', ^-^4^ft*& 

±3E9E»l8JBi: P^^a^r fc'tcol >T «|3|-**fiF-9«: 
#LTlftB^i». #§^JI2g<y>S#*?§)£(i. ±t2&l£fr£ 

iv-v ^mm^us l .?> ^ t x\ <*» 3 

L. 3 R^fln&x "J •yr£JfP;i&£>*g3:& < . 7 v + 

[oi6i] z.<D9v vT-ummfems ua, ±te#ie 
8 h cDS&fioiL m i < ^mm^mss s j o^sko 

m3 0t,Z9jk~t£ol,Z. t-t. XT77S1400T, ft 
^3-L. 3R»iXiJ ■yrLTV-'i.A^^W^-r 
2.. ftSfl 3 L, 3Rtf1}mx>) 'vTLXiifr^trnfeL 
tzWrSlZli^ Xf77S 1 4 2 Ot^ff U f£Sm 
3L, 3 R^'flnif X U •y^XT^l.tW^L^^t 

[0 16 2] ZZX\ timxV 7 7"LT^5*»Si>!l 
X 'J -y r«®eiai^ST"S>S±a!OX-r 7 7-S10 00 

-xf7rs 1 0 3 o^s^smrfte-Tixtf ±K 

XfvT-SHlOTIt ±5icOi-5Cft^3L. 3R 

cojdjSxu -y7-i^jiFt^ffis-r^^ hjurtmn-t 
-amuses d iz&jj Ltzmztm~th. 

[0 163] — 3u Xf77S14 2 0tll WckYJl- 
^e^KDtCl 0 0%^-fl 0 O&ftAU -?-<0* 

[0164] ^?M9KJBT«, ti3L. 3 Rtfflni** 
'J ^5'y^-l 2CJ;^ftli3L. 3RM7) 

»^^fE^^±IS* l 'Wl^ *3ixS CI fc T\ ti3L, 

3rt'ojd^x'j -y-rtmmzixb. zcomzk, ±ie* 

ttffiHB k mWkmWft b'iz-o v vt ti|Sj— <y)«=#£ ft LT 

[0165] ^mmmmcom^mmt, ug&mt&jm 
mmusMZfaiLh ^mmmtammm 



JJB#E»ffl»»8K<?Dffcb ■){;:, hn^SHJ 

<tyme>mzm£tL& . 

[0166] ±ffirtM»inffiAMWn8MOXaU. H 
3 ltSti^tt'-JtV^. Xf77S150 

gia3L, 3R* J iD3$^.u vrLtv^v^ 

W^L/c^tcii;. Xf77-S 1 5 1 Oic^LT, 
n-<5 2 0tztitf}LX9Mlrt&. — #. ii3L, 3R 

*^na^. y >v?"Lx^hb%>i*£L ^ca^t7 r s 

1 5 2 0 i,ZWiy-th . 

[0 167] Xf7TS 1 5 2 0T11 fS!S3L. 3R 
O^^yT^^ifLT, ^f77S1 53 0C^fft 
•i.. iiT\ *t^*ffr3[VS*><c,^?t*f5l3lVR' fc 

f&!»n2VRfc£7)ji*>£>.xy 7riAVR^fts^t 

AVR 

A = 

VR' 

^•{Cfi, TiBt-ioTxy-yT-^ASrlfS-ri.. 
[0 168] 

ATm 

A = 

Tm 

xf77si 53 0T«i, ±!MD)fxy .yracjBt^ 

7 2 0 tCfflTj . 
[0169] 5 =K6XA 

-f>-K6£, BUEl^y -y^^fc^-iUOXy ^7^^(75 

>j -yymAi,zmttz&mrfyxuy vjvwmfimzm 
mzixz>ztx\ m&%<r>T?*)mfttitmmizx. 

3L. 3 RKf3i$ix-l>!§g!& h/U^* J 'h$ < ^r->Tftlfe 
3L, 3Rtf>infflxy -xr^iSaLJtOJWSiJSfti. 
[0170] i«0»m. ft(« 3 L » 3 RT'i flPjfX 'J -y 

[0171] 2t^M^*scos*ttB£(i, m 1 mf%2%. 
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[0 17 2] >fyA-^5 0ll A'vr^QHftl^ 

ybD-78K^i:J:oTA'7fy4 9Kt- 
^4^«^l>m^4^tfilS^ ; fT-3. *HSfi^S 

S. 

[0173] 4-f . ^f-y/S 3 0 Ot, JblEBSfBI 
Mh;^Th*\ «««7^*bfcfl?»S*HQJ:0* 
*v^S*»*ffi&r*. B«»«ft»hA^Th#3» 

Xf7rS4 0 OfcSfiU BhC-tfoSrftAU 8Kt 

ttteOWW-*. XfyrssoOCTIWSM 
^W^Th Wft 7 Oft *ftftgft HQ J; 0 i>^C# 

v^t*neLfc»&fcU4. xfyrs 3 1 oc^t^, 

[0 1 74] Xf77S3 1 B«<0$8**?5fh 
;^ T h ttlt^i^fl^IHQJ ^li N;^ 
ATb£TE*fcJ:-?T:R*>, 77S 3 2 Oic^tr 

ATb = Th - HQ 

Xf77'S 3 2 0Ttt. x^^yEHE»«ltB-fey"9-2 1 
M'^n7 h;Hr>-^^ofl^tc^v^T. m£<r> 

xyy> b;^T e ^illt^f 7TS 3 3 0^ 

[0 17 5] xf7TS3 3 0m TIE*<oJ:3fc. 
±f EX yy>h;^TeK ±f E®» h/^ATbJi 

y y y h/i^^lPMT e M$:xy y y h d-7 l 8 
.tcffiautfitt;:. Xf7rS3 4 0i:gfrn, 

TeM =Te -ATb 

«r£T\ xyyynyhn-7 1 STtt. lifor^ 
-fe/U^/U 1 7 <D«ff£MWSr< s A* Ltxyy'y h 
JU7±mmT e M Srx^i/y h)V9 T e cOjiEBflh 
J:-5tcSl^xyi»h;U^Te^$iJ[S"r^. Jhi&O^'r 

7/S3 1 o^fe:;*wjn*MWBABW 

[0 176] XT77S34 0Ti±. T^^/WW 
±c7)jD3l^^V^^^{iXT- v 7 S 4 2 0 £8tfT"f 

s 3 5 ofcwj-*-*. iBWjeiaJt^rtniW*^**** 



[0 177]^f7TS3 50m «ffi»Jlft3U 3 
Tfi£f£iJj$t 3 U 3 R<?MSJJb6<WBI Sflfcx * y 

xf 7 rs3 6o^fi : ti) e — *\ x*-y*^Rmr* 
^fcfltLfc«^cii, xt7rs4 2 0»^. 

[0 178] Xf77'S3 6 0t\ jgjSh^ATbS: 
BhCttAU Xf 7 7'S3 7 0T\ ^ 7T 'J MUMS 6 

77 , S4 2 0C»Rt6, 4fc. Xf 7/S4 2 0t, 
b/^Th-^ 7 ^f^tfgi H Q CC^fJ 

[0 179] Kfc. ^vry«l«W6 5K:oV^TH3 5 
OI^*RW4. *"$\ XfvrSSOOtetBhtf 
H*n*>g0>tTOeU -tfnT**Udf. Xf77 8 S5 30 

£fi^o Bh^'ntmffXf7rS5 1 0£»?r 
•TS. XT7/S5 1 0TI1 TB*K1^*, A' 7 f 

y4 9^<o^****u xf 7 rs5 2 0«T 

[0 180] BP = K7 • Bh 

K7a^ytfc^at*l». Xf77S5 
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